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Those who fail to receive papers promptly will 
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Another Year for Compressed Air. 
With this number we begin the eighth 


volume of Compressed Arr. Previous 


speak for 
themselves and it is hoped to make the 
coming volume more complete and valuable 


than those already issued. 


volumes are completed and 


Starting at a 
time when the possibilities of air under 
pressure were beginning to be appreciated, 
CompressED Air has endeavored to chron- 
icle each step in advance. 

Important as the general subject is, it 
For 
this reason CompreEsseD Air has purposely 


does not warrant a large publication. 


refrained from an expansion which would 
mean the publication of a large amount 
of matter 
subject. 


more or less foreign to the 
It makes no attempt to occupy 
a position other than the mouthpiece of 
those manufacturing or using compressed 
air machinery in one manner or another. 

Since its first issue an earnest effort has 


been made to report the discoveries and 
advances in the science of compressing 
and using air, and the practical applica- 
tion of this medium in the shop, factory 
elsewhere. 


and it has been 


To do this 
necessary to abstract material from other 
general technical journals, from papers 
read before Engineering Societies and 
from all sources where suitable material 
or anything likely to be of practical value 
or of especial interest could be obtained. 
To this has been added contributions from 
papers, discussions and _ correspondence 
from subscribers and others, the whole 
being supplemented by timely editorials 
purposely made brief and intended only 
to call attention to the salient features of 
more practical articles. 

The first five years have recently been 
printed in one volume of about 1200 
pages, entitled “Compressed Air Informa- 
tion,’ and this has enabled us to supply 
a complete file to many of the new sub- 
scribers, who in this way have had at 
hand for reference, practically all of the 
important contributions to the branch of 
science and engineering included under 
the term of compressed air. 

For all articles from contemporary pub- 
lications we have at the time of publica- 
tion given credit, but we take this occa- 
sion to thank our friends among the tech- 
nical journals for the courtesies extended 
to us. Throughout the ensuing year the 
same policy will be maintained and an 
effort will be made to collate everything 
bearing on the subject, that our subscrib- 
ers may have a cyclopedia of compressed 


air information. 
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Power Transmission Using Belt and Rope. 





BELT DRIVES. 


From time immemorial belts have been 
the most common form of transmitting 
power from shaft to shaft. In spite of 
this fact, the principles of belt driving 
are but rarely thoroughly understood to- 
day. The transmitting power of any belt 
is dependent upon the following points: 

1st—The number of feet per minute 
travel. 

2d—The tension under which it is run. 

3d—The number of degrees of contact 
which it has with both the driving and 
driven pulleys. 

4th—The width and thickness of ma- 
terial used in its manufacture. 

In addition to these points a number 
of varing conditions enter many drives 
that must be taken into account for the 
particular drive to be considered. 

Possibly the most common error of en- 
gineers is their failure to appreciate the 
importance of speed or feet per minute 
travel of belts. By this statement I do 
not mean necessarily the high rotation 
ot shafting; although slow speeds can 
often be profitably increased, I suggest 
a simple way of obtaining the same result, 
the speed of the shaft remaining the same. 
If we double the speed of a belt we double 
its transmitting power, or a belt of one- 
half the width will deliver the same power 
at the increased speeds. 

The principle expense in belt driving 
is the belts themselves. If by simply in- 
creasing the diameter of the pulleys, the 
width of the belt and therefore its cost, 
can be halved, a considerable saving has 
been affected. The cost of the increased 
diameters of pulleys is: partially offset by 
their reduced widths of face and the total 
saving made is large or small in accor- 
dance with the size of belt required. 

It should be borne in mind that while 
increase in speed is advantageous, a point 
is eventually reached beyond which it is 
a dead loss to venture. Above 5,500 feet 
per minute centrifugal force increases to 
such an extent that it tends to throw the 
belt away from pulleys and it is not practi 
cal to place a sufficient strain on the belts 
to resist this force. Belts are often run 
at higher speeds than | have noted, but 
other considerations enter the case, and no 
increase of power results after exceeding 
the maximum figure named. 
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The usual running tensions in ordinary 
mill practice for first quality single, double 
and heavy double leather belts are 60, 80, 
and 100 pounds per running inch of 
width. 

A few rules that experience has taught 
and with which every engineer should be 
thoroughly conversant follow: 

Always place a tightener upon the slack 
side of the belt. 

Run the slack side of the belt on top if 
possible. 

Keep belts clean. 

Treat with some approved dressing as 
often as required to keep soft and pliable. 

Place grain side of belts next to pul 
l 


eys. 

Place idler pulleys on slack side of belts 
so far as practicable. 

The smaller the pulley over which a 
belt runs the shorter its life; the constant 
sharp bending of the fibres wears it 
quickly. 

Avoid single belts of great width. Doub 
ling the thickness of belts does not double 
the power they transmit. 

Do not run light double belts over pul 
leys less than 18 inches diameter, heavy 
double over less than 36 inches diameter, 
and triple over less than 60 inches diam 
eter, if possible. 

Make belts endless if practicable and 
provide means for taking up slack. 

Avoid belt hooks; they are particularly 
hard on wood pulleys, as well as belts. 

Never forget the loss from slippage by 
belts. 

In accurately figuring speeds of pulleys 
belt slip should be considered. It amounts 
in general practice of from two to three 
per cent. 

elt drives with as nearly even diam 
eters of pulleys as practicable give best 
results. Use wider double belts in pref 
erence to triple belts. A belt invariably 
climbs to high side of pulley. 


ROPE DRIVES. 


There are two systems of rope driving 
in use at the present time. One, having 
a separate rope for each groove in the 
drving and driven sheaves and known as 
the English system, and the other having 
one continuous rope for any number of 
grooves and known as the American sys 
tem. A fair and just comparison of its 
merits with the English system, and belts, 
is interesting and of value to every engi 
neer, Taking up the English system we 
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find that each rope is separate and dis- 
tinct from every other rope on the drive. 
Each rope requires its own splice. No 
two ropes can be spliced either in or out 
of the grooves under an equal tension. 
This may be verified by noting the differ- 
ent points to which the various ropes sag. 
3eside this primary tension due to splic- 
ing on tightly, and which amounts to noth- 
ing as soon as the ropes stretch, each and 
every rope is dependent for its tension 
upon the weight of the rope between the 
driving and driven sheaves. To partially 
overcome this difficulty a steeper and 
sharper angle for the sides of the grooves 
is adopted. The grooves are also made 
very deep in order that the ropes may 
not jump out. Owing to the uneven ten- 
sion on all the ropes it is evident that a 
few of the tightest must do the work for 
which the whole number were first con- 
sidered necessary. The few ropes are 
largely overloaded while the balance are 
not doing their share of the work. The 
overloaded driving ropes thereupon quick- 
lv stretch out and as soon as they do so 
the remaining ropes take their share of 
the load, but having stretched to practi- 
cally no extent before, they now stretch 
to a great extent under the increased 
load imposed, and the load is thus shifted 
back onto the few originally light and 
overloaded ropes. As a consequence of 
this severe strain they soon wear out and 
new ropes must be spliced in place. The 
new ropes, of course, easily stretch, and 
the load must then be borne by the tightest 
of the old remaining ropes. Thus we see 
the same cycle of events continually re- 
curring and the majority of the work be- 
ing done by a few ropes alone. Owing to 
the unevenness and lack of tension a 
large number of ropes are needed for any 
given amount of power. This means 
heavier sheaves and heavier shafts, coup- 
lings and bearings for their support. 
These heavier shafts and sheaves mean 
increased friction upon the bearings, and, 
therefore, more power to overcome the 
friction load alone. 

English rope transmissions are only suc- 
cessful for straight open drives. They do 
not permit of complicated turns and 
angles. They are not successful with 
small diameters of rope, and, therefore, 
large diameter sheaves must always be 
used. 

As compared with this style of rope 
driving the American system has the fol- 


lowing points of advantage. It has but 
one rope, and, therefore, one splice for 
any number of grooves within good engi- 
neering practice. The ends of the rope 
which stop on opposite sides of a sheave 
when a drive is completely wound, are 
brought together by means of a single 
groove tightener sheave set in an auto- 
matic take-up carriage. This tightener is 
set at an angle equal to the cross or dis- 
tance between the two outer grooves of 
the driving and driven sheaves on any 
drive. By means of weights attached to 
the tension carriage the slack is automati- 
cally removed from the rope, and an even 
and known amount of tension is kept upon 
all the ropes at all times. 

The carriage automatically adjusts itself 
to the amount of power to be transmitted 
at any given time, and as the amount of 
tension is controlled by the amount of 
weight used, it can at all times be ad- 
justed to the requirements of the drive. 
Having a fixed, even; and known tension 
upon each wrap of rope the amount of 
power that one or more wraps will trans- 
mit can be readily determined. 

As compared with belt drives the rope 
required is many times cheaper than belt- 
ing and the sheaves cost somewhat more 
than pulleys. There is no slippage, how- 
ever, and for cotton and woolen mills re- 
quiring a steady, even load and a uniform 
speed the American system is superior to 
belts. The friction load, as numerous 
tests have proven, is less with this rope 
method than with belting, and the amount 
of space required is only 60 per cent. of 
the width of belting required for an equal 
amount of power. Belts are under only 
such tension as the experience of the op- 
erator deems best to put on the tightener, 
if any tightener be fitted to the outfit, 
while the ropes are a tension at all times 
automatically adjusted. 

The life of the average rope is about 
two and one-half to three and one-half 
years; under exceptionally favorable con- 
ditions it will last longer. Its small cost, 
however, makes it but a small item as 
compared with belts, and the amount of 
capital required for the purchase of rope 
is not tied up as in the case of the large 
first cost of the belt. A separate belt is 
usually required for each line of shaft to 
be driven. By means of the vertical and 
horizontal drop-off system a single rope 
will drive a number of shafts upon differ- 
ent floors or upon the same door. The 
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total space required by this method is ex- 
tremely small and is many times less than 
that occupied by belts. In this connection 
it is usually cheaper then belts. For trans- 
mitting power to long distances the rope 
drive stands alone. It runs out of doors 
and by means of idler towers can be car- 
ried for long distances. 

As compared with an electrical outfit 
the American system of rope transmission 
is at the present time far more economical. 
The use of motors is claimed to give a 
steadier and more even speed. This is 
not proved by experience. The rope drive 
has always shown that it will transmit 
power in an absolutely even and steady 
manner. This can easily be explained by 
the fact that the ropes absorb vibration 
and load variations, since they are not a 
rigid connecticn and the slip is inappre- 
ciable. 

The cost of a rope drive and an elec- 
trical outfit, each to transmit the same 
amount of power, is about in the ratio of 
three to one in favor of the rope. 

A rope drive is the easiest transmission 
known, upon an engine. Engine manu- 
facturers who have tested the matter thor- 
oughly admit this fact, and advise this 
form of connection. It is as easy to use 
a grooved fly-wheel as a band fly-wheel., 
and, as already noted, the space occupied 
by the grooved wheel is much less. The 
loss of power transmitted in simple belt 
drives amounts to from six to fifteen per 
cent. when the belts are under ordinary 
tension. When they are tightened excess- 
ively, the friction loss on bearings, etc.. 
is much greater. The English system of 
rope transmission has the same friction 
losses as belting and is figured upon this 
basis. In the American system the loss is 
less than with either the English system 
or belts, and as nearly as can be estimated 
amounts to from three to eight per cent. 
in accordance with the design of the drive. 

The average friction load of cotton and 
woolen mills varies between twenty-five 
and thirty-five per cent. Upon a basis of 
twenty-five per cent. this would be divided 
up as follows: 

Six per cent. for the engine. 

Eleven per cent. for shafting and main 
belts. 

Eight per cent. for shifting belts, tight 
and loose pulleys and machine connec- 
tions. 

This is upon the basis that the mill is 
belt driver throughout. For an electrical 
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outfit the percentage of loss is as follows: 
If engine loss is six per cent. in any case 
ninety-four per cent. of the indicated 
horse power remains for driving the gen- 
erators. Under very best conditions the 
generator has an efficiency of ninety per 
cent., or 84.6 per cent. horse power of each 
one hundred indicated horse power would 
be delivered to the line wire, and, in ad- 
dition, the friction for a direct connected 
engine would be greater than for a mill 
engine, owing to the increased weight on 
engine shaft; larger shaft and greater dis- 
tance between bearings. Mill loss between 
generator and motor would be about two 
per cent. This gives us 83.9 per cent. 
indicated horse power delivered to motor. 
The motor loss would be so great if not 
more than generator loss. Upon this basis 
the motors deliver to line shafting 75.51 
per cent. of the indicated horse power. In 
other words, in the substitution of motors 
and generators for belts or ropes and 
main head-shafts in a mill, we have a 
greater loss than occurs in ordinary cotton 
or woolen mill practice. We have still 
ignored the friction loss by shifting belts, 
line shafting, and other machine belts. 

Taking our above figures we find that 
62.51 per cent. of the indicated horse 
power is delivered to machines as com- 
pared with the 75 per cent. of the indi- 
cated horse power with belts or ropes. 
Losses in transformers, etc., have not been 
considered, but an appreciable loss occurs 
through their use. The cost of operation 
is also greater, as an electrician must be 
employed. The repairs on electrical ap- 
paratus are the most expensive of any 
class of machinery. If individual motors 
are used for each machine the above cost 
would be so great as to be totally im- 
practicable. The above figures are based 
upon the use of an independent motor for 
each or every two line shafts and belting 
or direct connecting to these shafts.— 
F. H. Unperwoop, M. E., in Power and 
Transmission, 





[Graphite as an Air-Brake Lubricant. 


Quite exhaustive experiments have been 
conducted at Purdue University, under the 
direction of Prof. Goss, to determine the 
effects of lubricants on the sensitiveness 
of triple valves. The experiments were 
conducted on an airbrake rack which em- 
braces a full equipment for two trains of 
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fifty cars each. All piping, valves, fix- 
tures, ete., which would be used on an 
actual train of cars, has a place upon this 
rack. The rack was designed and is now 
maintained for the purpose of determin- 
ing the action of triple valves used on 
freight cars which are interchanged from 
one road to another. Accessory to the 
rack is a chronograph, and all necessary 
gauges for determining the precise time 
of action of every brake. 

The controlling mechanism of the air- 
brake system is the triple-valve. of which 
there is one for each car composing the 
train. It is the triple-valve which, re- 
sponding to a reduction of pressure in the 
train-pipe, brought about by the engineer, 
permits air from the auxiliary reservoir 
to pass into the brake cylinder, thereby 
applying the brakes. It is the triple-valve, 
also, that responds to an increase of pres- 
sure in the train-pipe, and in so doing ex- 
hausts the brake cylinder and_ re-estab- 
lishes connection between the auxiliary 
reservoir and the train line releasing the 
brakes. The mechanism of the triple valve 
is necessarily delicate and nicely adjusted. 
Its wearing parts are of brass, and as the 
pressure imposed upon its rubbing surface 
is light, it was thought that all conditions 
were favorable to the use of graphite alone 
as a lubricant. 

A test of triples, showing well their re- 
sponsiveness to changes in pressure, is one 
which has come to be known as_ the 
“skipping test.” It is well known by those 
familiar with air-brake performance that 
the brakes upon certain cars of a train 
may be cut out of action without interfer- 
ing with the action of the remaining 
brakes. If, however, too large a number 
of brakes are cut out, or if they are 
grouped too closely together, then it be- 
comes impossible to secure an emergency 
application on those brakes which, count- 
ing from the engine, are beyond the cut- 
out group. For example. in the rack un- 
der consideration, it is found that when 
triple valves are lubricated with vaseline, 
it is always possible in a thirty-car train 
to cut out alternate groups of two 
throughout the length of the train, with- 
out interfering with the emergency action 
in those brakes which are left in service. 
When the valves are in good condition, 
and if the three following the engine are 
left in service, it is possible to cut out 
alternate groups of three; the exact num- 
ber of cut-outs in any train always depend- 
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ing on their grouping. It is by means of 
this delicate test that it was proposed to 
test the value of graphite. 

The process of conducting the experi- 
ments under consideration consists in cut- 
ting out brakes in certain well-defined 
groups, and in making application; after 
which an additional brake or two- will be 
cut out, the application repeated, and so 
on until a limit is found for which an 
emergency application fails on the brakes 
in the rear of the train. In preparation for 
the test, all triple-valves in the rack were 
taken apart, wiped and thoroughly cleaned, 
lubricated with dry flake craphite, and 
restored to their places in the rack. 

On starting the air pump in preparation 
for the test it was found impossible to 
secure a pressure on the train line of more 
than forty pounds. It was found also 
that there was a constant blow of air from 
the exhaust of every triple on the rack. 
This was thought to be due to the pres- 
ence of graphite between the slide-valve of 
the triple and its seat, which would raise 
the valve a sufficient amount to cause the 
leakage to be observed. Believing that a 
few movements of the slide-valve would 
bring it to its seat and thus stop the leak, 
repeated emergency applications were 
made. On first trial only the one brake 
nearest the engine went into auick action, 
but after repeated trials all ten brakes in- 
volving a ten-car train were made to work 
successfully. After this, other brakes were 
added by twos until an emergencv could 
be had on a thirty-car train, and after six 
applications were effected by exhausting 
the train line from the valve of the fiftieth 
car at the rear of the train, a full fifty-car 
train would respond in an emergency ap- 
plication. This preliminary work involved 
fiftv or sixty applications for those brakes 
which were near the forward end of the 
train, and not less than fifteen for those 
triples which were subjected to the fewest 
number of applications. 

The valves having in this manner been 
made tight, the formal skipping test was 
undertaken, first on a fifty-car train, next 
upon a thirty-car train. Alternate twos 
could be cut out either with the first two 
in or out, but in the thirty-car train, ac- 
tion could not be depended upon if the 
first two were cut out. With alternate 
threes cut out, the first three being in, the 
emergency was obtained upon the sixth 
car of the fifty-car train, but no emergency 
could be obtained on the thirty-car train. 


i. 
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The attempt to cut out alternate fours, 
the first four being in, gave emergency on 
the first four only, both in the fifty and 
thirty-car train. 


Repeated experiments served to show 
that two consecutive brakes could be 
skipped with certainty at any place upon 
the train, both when fifty cars and thirty 
cars composed the train. Three cars 
could be skipped in the middle of fifty; 
two in the middle of thirty and one in 
the middle of a fifteen-car train. 


The time record, as obtained for each 
test, shows the valves to have been slower 
in action with graphite than under 
normal conditions. For example, the time 
lapse between the application of the brake 
on the first car and that of the last car 
of the fifty-car train was three and one- 
half seconds longer when graphite was 
employed than under the usual conditions 
with vaseline, the facts in this record be- 
ing as follows: 


Gra- Vase- 

phite. line. 
Seconds between time of action on 
first car and time of action on 
the last car of twenty-five car 

2S as oe 35 i2 


Seconds between time of action on 
first car and time of action on 
the last car of fifty-car train.. 28.5 2 


ur 


Upon the conclusion of the tests with 
graphite, as described in the preceding 
paragraph, the triples were again taken 
apart. In this process it was discovered 
that the slide-valve of some of the triples 
was so firmly held to its seat that it could 
only be moved by the use of a lever of 
considerable length. The usual freedom 
of motion which characterizes several parts 
of the triple had in many cases quite dis- 
appeared. No evidence of damage ap- 
neared in any valve, and no surplus graph- 
ite was found. Having been thus taken 
down, the several parts of the triples were 
well vaselined and, having been re-assem- 
bled, the triples were restored to their 
position on the rack. Following the 
restoration of the triples, the schedule of 
tests previously run was in part repeated, 
whereupon it was found that the action of 
the triples was more delicate than has 
ever been shown to be before. The record 
shows that they were more responsive to 
skipping tests and the time of action was 
shorter than in any previous tests made 
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upon them. The important conclusions 
of the test may be stated as follows: 

1. Graphite alone is not a sufficient lu- 
bricant for triple valves. 

2. After graphite has been well rubbed 
into the working surfaces of the valves, 
and after this process has been followed 
by thorough oiling with vaseline, the ac 
tion of the triple valves is more delicate 
and more rapid than with vaseline alone, 
prior to the use of graphite. 

3. The presence of the graphite on the 
metal surfaces of the valves, when oper- 
ated with vaseline as a normal lubricant, 
serves to improve their action in a marked 
degree.—Graphite. 





Rand Deep Level Temperatures. 
When discussing the increased cost 
which deep level mining involves, the 
liability of encountering temperatures 
detrimental to economical working is one 
of the fair factors which demand con- 
sideration. It is, of course, included 
in the more general problem of the 
amount of ventilation required; but, on 
the other hand, if it be known definitely 
what temperature would be encountered at 
a given depth one more factor of uncer- 
taintv is eliminated, and the amount of 
air necessary for the ventilation, apart 
from the refrigeration of the mines, would 
alone remain to be determined. It seems 
the more desirable to determine this ques 
tion, owing to the wide varieties of opin- 
ion which have from time to time been 
expressed as to the range of geothermal 
gradient in different parts of the world 
and the failure to substantiate exceptional 
results in the face of accurate investiga- 
tion. Temperatures are, of course, inves- 
tigated under conditions which differ 
widely, both as regards the practicability 
of close observation and the experience of 
the observer. Naturally, the data taken 
from boreholes is more reliable than what 
is obtained in shafts—observations which 
can hardly be of more than relative value, 
depending greatly on the amount of ven- 
tilation, machinery, exhaust from con- 
densers, explosives, lights, the temperature 
of the air delivered into the mine, and 
many other conclusions which render ob- 
servations conducted in shafts practically 
valueless for anything like general and 
exact conclusions. In the case of bores, 
on the other hand, the smallness of the 











aperture renders the thermal disturbance 
from above improbable, and the possibility 
of plugging the bore itself makes it pos- 
sible to isolate each temperature level 
from the influence of those above and be- 
low it. Again, in the case of boreholes, 
not only have we the possibility of accu- 
rate observations at great depth by means 
of an overflow thermometer, but also the 
fact that such observations have been ac- 
tually made at depths practically double 
those reached in any mine. In any gen- 
eral estimate of temperature, therefore, 
for future workings such as is now nec- 
essary in the case of the Rand, it would 
be well not to rely on shaft observations. 
What, then, may be taken as the ordinary 
increment of temperature with increasing 
depth? Professor J. D. Everett, Chair- 
man of the Standing Committee appointed 
to investigate the rate of increase of un- 
derground temperature, in a lecture de- 
livered some two years ago, states that 
“the gradients of temperature vary be- 
tween 1° F. in 4o ft. and 1° F. in 8o ft., 
the best average being about 1° F. in 60 ft. 
Gradients steeper than 1° in 40 ft., or less 
steep than 1° in 80 ft. are sometimes met 
with, but are very rare.” The three deepest 
as well as the most carefully conducted se- 
ries of experiments to determine tempera- 
ture were made at the boreholes, at Parus- 
chowitz, in 1893, when an observation was 
obtained at a depth of 6,427 feet, at 
Schladebach, where a depth of 5,630 ft. 
was observed, and at Sperenberg, where 
the depth observed was 4,172 ft. The gra- 
dient observed in these three cases, when 
the surface temperature had been cor- 
rected, was: At Paruschowitz 1° F. in 
58.3 ft., at Schladebach 1° F. in 65 ft.; 
while in the third instance the gradient is 
variously given as identical with that of 
Schladebach and as 1° F. in 5114 ft. Other 
well-known bores which may be men- 
tioned are an oil well of 4,800 ft. at 
Wheeling, in Virginia, which gave 1° F. 
in 74 ft.; a well of 2,733 ft. in Sydney 
harbour, 1° F. in 80 ft.; and the Rand 
Victoria borehole, 1° F. in 82 ft. In Vic- 
toria, according to Mr. Jenkins, late Gov- 
ernment Metallurgist, the rate of increase 
is 1° F. in 80 ft. Though these observa- 
tions extend over localities widely sep- 
arated as well as geologically distinct, 
their general agreement makes it difficult 
to accept without reserve the highly favor- 
able estimates which have been put for- 
ward for deep level working on the Rand, 





COMPRESSED AIR. 2290 


especially since the highly exceptional fig- 
ures at one time advanced for the Calumet 
and Hecla, the deepest mine in the world, 
have been withdrawn in favor of a figure 
more or less in consonance with the fore- 
going results. The most recent instance 
of such an estimate was that put forward 
by Mr. Leggett, in the discussion of the 
paper of which he and Dr. Hatch were 
the joint authors, and which was recently 
reported in these columns (‘“‘M. J.,” 1902, 
p. 1581). Mr. Leggett there spoke as if 
the rate of increment had been definitely 
observed at 1° F. in 206 ft., and it may be 
that opportunity has been taken of some 
of the recent deep bores to make obser- 
vations of which this is the result. But 
if this is the case, the results will cer- 
tainly come as a surprise to scientific ob- 
servers in this department, and it is re- 
markable that no authority was given for 
the statement. The opportunities which 
present activity in boring ptesents should 
not be lost. Some doubt has been thrown 
on the exactness of the Rand Victoria 
results, but if they are inaccurate this em- 
phasizes the necessity for obtaining reli- 
able data, and in any case confirmation of 
single observations is always desirable. 
Until such observations are obtained, how- 
ever, the conservative will prefer to ac- 
cept the results arrived at by Mr. Hamil- 
ton Smith at the Rand Victoria borehole, 
which, allowing for the higher surface 
temperature of the Transvaal, assumed to 
be about 70° F. compared with that in 
Germany, gave results not incommensu- 
rate with these more extensive experi- 
ments. The difference in working con- 
ditions involved by the estimates of the 
two authorities at 5,000 ft. would be some- 
thing like 130° F. as compared with 94° 
F. Of course, it is not suggested that the 
higher figure would prove in any way in- 
surmountable, but it would undoubtedly 
sensibly affect the question of expense. 
If the best results are to be obtained from 
miners, that is to say, if highly paid labor 
is to be economized as much as possible, 
the temperature should be kept down at 
least to 80°, and that means that the al- 
lowance necessary for ventilation alone 
must be greatly increased if the higher 
rather than the lower estimated tempera- 
ture should prove correct. Now the 
amount of ventilation requisite will de- 
termine the size of the shafts which have 
to be sunk, and it would be interesting 
to know to what extent provision has been 
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made to meet this unknown quantity of 
possibly high temperature, the existence 
of which Mr. Jennings has 30 definitely 
pointed out. There can be little doubt 
that at the present time the ventilation of 
many of the Transvaal mines is, judged 
by English standards, defective, and in 
the recently issued report of the Transvaal 
Mines Department it is pointed out that 
the miners are dependent for their supply 
of fresh air required by the mining regu- 
lations on the exhaust from rock drills, 
and that “in many cases no precautions 
are taken to insure that pure air shall be 
supplied to the drills. On the contrary, 
many of the cylinders of the compressors 
are lubricated with oils of low flash point, 
which, under the combined influence of 
heat and pressure, take fire. The result 
is that the products of this combustion are 
forced into the mine, and thus, instead of 
the ventilation being increased, it becomes 
impossible for the miner to work his drill 
in a confined place, owing to the suffocat- 
ing gases emitted.” The lamentable 
amount of disease prevalent among the 
miners, both black and white, comprising 
phthisis, pneumonia, enteric, dysentery, 
scurvy, and recently leprosy, are proof that 
a disregard of the laws of health cannot 
be persisted in with impunity; and with 
labor comparatively scarce, as it now is, 
this fact will have to be recognized. De 
Beers mines, with some 12,000 employes, 
have apparently not experienced the same 
difficulty as the Transvaal in maintaining 
a full complement, which looks as if native 
labor would be forthcoming if conditions 
were sufficiently attractive. ‘Lo quote the 
words of the manager of the Crown Deep 
with reference to the general comfort of 
the boys, “If bread was given with coffee 
in the morning and more money spent in 
housing, feeding and clothing the. boys, 
I think it would prove the most sensible 
way of settling the native wage question.” 
Unless every forethought is exercised in 
making the conditions of employment as 
tolerable and healthy in deep level mines 
as in outcrops, it appears likely that new 
propositions will always have the call of 
labor, while the great deep level proposi- 
tions will be continually in waat.—M ining 
Journal, London. 
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The Production of Low Temperatures. 


It was not very long ago when the 
experiment of freezing mercury, as per- 
formed in physical laboratories, was con 
sidered quite remarkable. ‘To-day, how 
ever, it 1s not so looked upon; and the 
physicists have shown us that by the 
judicious use of liquefied gases extremely 
low temperatures in the neighborhood of 
200 deg. Centigrade (392 deg. Fahrenheit ) 
below zero can be obtained without very 
much trouble. 

If, however, theoretically, no man of 
science ignores the fact that such ex 
treme intensity of cold can be produced, 
many, on the other hand, practically, find 
it materially impossible to produce them. 

Contrary to what one would suppose, 
nevertheless, it is not extremely difficult 
to obtain very low temperatures with ap- 





FIG. I—I. 


FREEZING GASOLINE BY 
AIR. 
2.—TUBE OF LIQUID AIR. 
3. APPARATUS FOR VOLATILIZING CARBON IC 
ACID DISSOLVED IN ACETONE, 


LIQUID 


paratus easy to procure. <As_ Prof. 
d’Arsonval demonstrated recently at the 
Academy of Sciences, with certain judi 
cious precautions, one can easily produce 
temperatures between —6o deg. C. and 
195 deg. C. (—140 deg. F. and —383 deg. 
Sv) 

hus, if some chloride of methyl be 
placed in a porous receptacle, by its sim 
ple and natural evaporation through the 
sides of the vessel, the temperature will 
reach 60 deg. C. below zero. With car 
honic acid or acetylene, it is easy to ob- 
tain temperatures ranging from —112 deg. 
C. to —115 deg. C. (—233.6 deg. F. to 
239 deg. F.) ‘To do this, acetone which 
has been previously cooled is made to 
absorb carbonic acid or acetylene snow, 
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either of which may be easily ob- 
tained at ordinary temperatures and 
varying pressures by opening a_ cyl- 
inder containing liquid carbonic acid 
or acetylene. The cold produced by 
the sudden evaporation of a_ part 
of the liquid mass, lowers the tem- 
perature sufficiently to transform the rest 
of this mass into a snow which, left to 
itself, then slowly melts. The snow is 
caught in a napkin, rolled up in the shape 
of a cone, into which the jet of carbonic 
acid or acetylene is directed from the 
cylinder containing the liquefied gas. This 
snow, especially that derived from acety- 
lene, is very soluble in acetone. At—8o 
deg. C. (—176 deg. F.) acetone will dis- 
solve more than 2,500 times its volume 
of acetylene. The snow, in dissolving, 
will lower the temperature 20 deg. C. 
further, and, if the acetone has been 
sufficiently cooled beforehand, this will 
—_ the final temperature down to —115 
deg. 

The method pursued by M. d’Arsonval 
for obtaining by this process the lowering 
of the temperature to —115 deg. C. is as 
simple as it is ingenious. It consists in 
hastening the evaporation of the carbonic 
acid or acetylene snow, by a_ suitably 
cooled current of air. For this purpose, 
he makes use of a double coil of tin pipe 
obtained by inserting in a piece of pipe 10 
millimeters in diameter and 10 meters 
long another pipe of the same length, but 
only half the diameter, and then rolling 
the two into a spiral, after which they 
are packed in a wood box stuffed with 
wool to prevent exterior radiation. 

The upper end of the small pipe is 
connected to a blower and the lower end 
is introduced into the bottom of the solu- 
tion of snow-acetone, while the upper 
end of the large pipe opens into the air 
and the lower end passes in through the 
stopper of the vessel containing the solu- 
tion. The air that is blown in through 
the small pipe passes through the volatile 
liquid and produces very rapid evapora- 
tion—evaporation which is accompanied, 
naturally, by an enormous absorption of 
heat. As a result of this, the gases that 
are disengaged are at a very low tem- 
perature. But these cold gases must make 
their exit through the large pipe which in- 
closes the small, thin, tin one through 
which the air was drawn in. Therefore 
the entering air is cooled economically by 
the gases of evaporation before it reaches 
the mixture of snow-acetone. 


For temperatures still lower than 115 
deg. C. below the melting point of ice, 
recourse must be had to liquid air, which 
can now be easily produced by the Linde 
process. The following is the method 
pursued in obtaining these intense de- 
grees of cold that it is possible, more- 
over, to maintain perfectly constant. 

The liquid air is placed, in order to 
avoid its rapid loss by evaporation when 
exposed to the air, in a closed vessel that 
is as impermeable as possible to heat— 
a vessel consisting, as is generally known, 
of a double casing of silvered glass in a 
wool lined box. 





FIG. 2—ANOTHER METHOD OF FREEZING 
GASOLINE BY LIQUID AIR. 


In another silvered, double walled 
vessel, likewise packed in a box in wool. 
some gasolene is placed. This liquid, if 
it has been made in the usual way, is 
capable of resisting without congealing a 
yaa instr as low as —194 deg. C. 

317.2 deg. F.), which. is that of ebulli- 
tion of liquid air under the normal pres- 
sure. Into this bath of ether, which 
constitutes the medium to be cooled and 
to be maintained at a constant tempera- 
ture, a sort of test tube of thin copper is 
introduced. If the experimenter then 
forces the liquid air through this tube 
and causes it to fall drop by drop into 
the vessel surrounding it, by the evapora- 
tion of this air he will obtain a cooling 
of the gasoline which may be maintained 
constant if the flow of liquid air is suit- 
ably regulated. For this, M. d’Arsonval 
uses two different arrangements which are 
equally simple. The first consists in em- 
ploying as a reservoir for the liquid air 
a double walled flask closed by a cork 
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through which two tubes pass. One of 
them goes to the bottom of the flask, so 
that its end is below the surface of the 
liquid air. The other, which merely passes 
through the stopper, terminates in a rub- 
ber bulb. By squeezing the bulb, and 
thus exerting a pressure on the volatile 
liquid air in the flask, the latter is forced 
in small quantities through the outlet 
tube which leads to the small metal cup 
inside of the vessel contaning gasoline. 
The apparatus is nothing more or less 
than an application of the pipette of the 
chemist. 

The other arrangement, which is per- 
haps even more commodious, consists of 
a double walled glass tube terminating 
at the bottom in a small pipe, the flow of 
liquid air through which can be regu- 
lated by a vertical glass needle. 

By following the above described meth- 
ods of M. d’Arsonval, great intensities 
of cold can be obtained without using an 
excessive amount of liquid air. “With 
cylindrical silvered vessels of about a 
liter in capacity,” says the illustrious 
physicist, “the loss of heat by exterior 
radiation at —194 deg. C. can be re- 
duced to 20 grammes of liquid air per 
hour—a very small quantity, as will read- 
ily be seen, and one that will make the 
employment of liquid air quite practical.” 
—Translated for the Scientific American 
from La Nature. 








A Small Hydraulic Installation. 


For some processes of manufacture, 
nothing is superior to hydraulic transmis- 
sion, but the cost of installing it deters 
many from using it who should do so. 

Where I am employed they put in a 
hydraulic press operated by a direct-acting 
steam pump which pumped the operating 
fluid directly into the press cylinder with- 
out an accumulator. Of course, in time 
it became necessary to put in additional 
presses, and as the direct-acting method 
of operating had not been fully satisfac- 
tory, it was decided to put in a complete 
hydraulic system with an accumulator. The 
cost of a pump of suitable capacity was 
moderate, but an accumulator of sufficient 
size, of the weighted type, with its safety 
valves, etc., was expensive and objection- 
able on account of the space required and 
the expense of keeping it in good operat- 
ing order. 


The steam-hydraulic accumulator was 
duly considered, but it also was expensive, 
and seemingly costly to operate on account 
of loss by condensation and wear of pack- 
ings. The variety of work done on the 
presses was such that it was desirable 
to use pressures from 500 to 2,000 pounds 
per square inch at will, and if the system 
would permit of easy adjustment to the 
pressure needed there would be consider- 
able economy in operation. One very fa- 
vorable feature was that a 10 per cent. 
variation in pressure from the desired 
point was permissible. 

All this pointed to an air accumulator 
as being the ideal thing for the condi- 
tions, but I was unable to learn of any 
precedent of use with such heavy pressure 
as 2,000 pounds. Yet there seemed to 
be no particular reason why it would not 
work successfully. 

For the accumulator a steel bottle 14 
inches diameter and 7 feet long was or 
dered, but for some reason the firm who 
took the order, after a long delay. offered 
as a substitute a bottle 9 inches diameter, 
10 feet long. As one of this size was too 
small, it was necessary to get two of them. 
They were set vertically, close together 
and connected top and bottom sc that they 
acted as a single one. 

In this kind of accumulator, it is neces 
sarv to have some means of showing how 
much, or at least when there is enough, 
water in it; for if the water is all drawn 
out and air escapes into the presses, it is 
a permanent loss of pressure which re- 
quires special means of restoration. Of 
course, a sight gauge was the thing want 
ed, but a sight gauge that will stand 2,000 
pounds per square inch is not,a common 
article. Various substitutes, magnetic and 
mechanical indicators, were thought of, 
but none of them seemed practical or re- 
liable, so it was decided to make peep 
sight gauges. 

The accompanying drawing shows the 
construction of one of them. The sights 
are plate glass 11-16 inch thick and the 
metal is brass. It has frequently stood 
a pressure of 2,500 pounds per square inch 
without failure. One glass was broken, 
but that was not due to the working pres- 
sure, it being caused by improper setting 
of the glass in the gauge. 

It is important to have both surfaces 
of the glass flat, smooth and parallel. It 
is also safer to have a tough paper ring 
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between the screw gland and the glass, so 
that when screwing down tight it will 
prevent the metal from grinding on the 
glass. This packing ring under the glass 
is leather. 

Two of these gauges were used, connect- 
ed by 3 inch heavy pipe with the top and 
bottom of the accumulator, one being lo- 
cated in the pipe 4 feet below the top and 
the other 5 feet below that. When work- 
ing the water is supposed to be kept be- 
tween them and especially not allowed to 
get below the lower one. Just below the 
lower sight is the connection to a pressure 
gauge. At the top and bottom of the ver- 
tical gauge pipe angle stop valves are 
placed, the upper one having a chain wheel 
on it with the chain coming down to a 
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convenient height so that the valve can be 
shut quickly should a gauge fail under 
pressure. ‘The two bottles are connected 
at the bottom by 1%-inch pipe and to 
this the pump pipe and press pipes are con- 
nected. 

A triplex single-acting belt-driven pump 
14x5 inches was installed for operating 
the system. It was necessary to charge 
the accumulator with air pressure of 300 
to 500 pounds when the water stood at 
the lower gauge. The tank from which the 
pump drew its supply of water was placed 
so that the fluid would flow into the pump 
by gravity. Into the suction pipe an air 


pipe was tapped having on it a throttle 
valve. 

To pump air the air pipe was left open 
and the water suction pipe was throttled 
to allow enough water to go with the air 
to seal the valves. It was found that 300 
pounds was the highest air pressure that 
could be obtained by this method. To get 
a higher pressure an air pump 3 inches 
diameter and 6 inches stroke, single-acting, 
was mounted and driven by a crank on 
the end of the pump shaft. This pump 
had a suction pipe to the tank and the 
air pipe was placed in it, and the discharge 
pipe was run into the suction pipe of the 
triplex, making a compound air pump. 
The mixture of air and water is pumped 
till the accumulator is filled to the upper 





























| a 























American Machinist 


HYDRAULIC ACCUMULATOR. 


gauge, when the water is drawn down to 
the lower gauge. This is repeated until 
there is enough air to produce the required 
pressure when at the lower gauge. 

With the pump running 100 revolutions 
per minute, it takes 3% to 4 hours to 
get up 500 pounds air pressure. It re- 
quires some experience to find how much 
water must be let in with the air to get 
up the pressure in the least time. In op- 
eration there is a gradual loss of air, prob- 
ably partly from leakage and partly from 
absorption by the water, and this loss is 
—— usually whenever the system is 
idle. 
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To get automatic ccatrol of the pump 
when in regular operation a belt-shifter 
was used, which was operated by a plunger 
actuated by the pressurt in the system, 
which stopped the pump when the pres- 
sure got too high. The plunger was 3% 
inch diameter and was weighted with re- 
movable weights, which were changed to 
suit the pressure required. 

This is not a satisfactory plan of con- 
trol, and it is better to have the pump 
run continuously and control the pressure 
by having a switch valve in the pump 
discharge pipe, operated by the controller 
plunger, so that when the pressure reaches 
the maximum point it will lift the valve 
and allow the water to discharge back 
into the supply tank or the pump suction 
pine. It is of course necessary to have a 
check valve between the switch valve and 
the accumulator, so that the pressure will 
not force water back through the switch 
valve. 

More pumping capacity was soon re- 
quired, and a duplex, direct-acting steam 
pump, 14—2x!I0 inches, was put in. To 
control this pump it was decided to put a 
throttle controller on the steam pipe to be 
actuated by pressure from the accumu- 
lator; but it was discovered, when corre- 
sponding with makers of pump regulators, 
that a Mason differential pressure regu- 
lator would give complete control, the 
pump itself serving as part of the con- 
troller. The standard Mason regulator 
was used and the screw adjustment of it 
proved to be sufficient to get any pressure 
from 500 to 2,500 pounds in the accumu- 
lator, and it is so sensitive that a fall of 
20 to 30 pounds in the accumulator starts 
the pump. This pump will not pump air, 
and the air charging is still done with the 
triplex pump. It will be observed that 
the accumulator is in fact nothing but a 
large air chamber for the pump, _pro- 
vided with a means of charging it w'th 
air. It is very interesting to watch how 
promptly the steam pump responds to the 
demands of the presses, and where some 
variation in the working pressure is al- 
lowable this system is so good that it may 
be adopted with entire confidence in the 
results. In operation there has been found 
no need for safety valves on the pipe 
lines, as they are all comparatively short, 
and of course the accumulator does not 
need one, as the air pressure is perfectly 
elastic and without inertia. 


COMPRESSED AIR. 


I have spoken of water being used in 
the system, but a partly refined grade of 
petroleum is really used instead of. water. 
lhis, however, is a possible source of dan- 
ger, and it was with some doubt that | 
watched the first charging of the accumn 
lator, because an air pressure of 2,C0o 
pounds on top of oil, and at a sufficient 
temperature, would be a combination for 
producing a first-class gas explosion. How 
ever, the air pressure accumulated so 
slowly that the heat had time to radiate. 

When the pressure is changed from 500 
to 2,000 pounds it is done very quickly, but 
it does not increase the heat enough to 
seem near the danger point. In case of a 
fire there is no doubt that a very bad «x 
plosion would result as soon as the heat 
reached the right point, and where oil is 
used it would no doubt be best to have a 
valve on top of the accumulator, which 
would let off the air when the heat reached 
a given point; something like the auto 
matic sprinklers used in buildings to put 
out incipient fires. 

In hydraulic systems it is an advaniage 
to keep the working. fluid free fram all 
matter large enough to lodge in the putap 
valves and cause trouble, and we tried to 
do this by putting a strainer on the suc- 
tion pipe inside the tank, but this was 
frequently troublesome, on account of get 
ting clogged so that the pump could not 
get its supply. To overcome this a special 
tank was made, of a rectangular shapx 
and of a width one-half the length. Across 
this, in the middle, is a partition which 
reaches from the top to within an inch of 
the bottom. 

About 1% inches above the bottom, in 
one end, a brass cloth screen is located, 
which is easily removed, as it rests on 
angle-irons around the inside of the walls 
All the discharge pipes from the presses 
project just through a cover on this end 
of the tank. The discharge from the 
pipe keeps the oil in rapid circulation 
above the screen and prevents it from 
clogging, and as it is easily removed fot 
cleaning when required, it has proven a 
success, 

The pump suction pipe is attached to the 
other half of the tank in the center of the 
bottom. The partition in the tank pre- 
vents air bubbles from getting into the 
suction half of the tank, as all the fluid 
has to pass down under the partition to 
get there, and this compels nearly all the 
air bubbles to be liberated in the first half. 
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This is important, because all the air which 
goes into the duplex pump collects in the 
valve chambers ant produces irregular 
motion with pounding. 

The weak pdint in this system now is 
the operating valves at the presses. A 
valve is needed! which is easily operated, 
reliable and durable, but we have no such 
one yet. 

With valves as satisfactory as the rest 
oi the system is, there would be no cause 
for complaint, and if any of your readers 
know of such a valve, | would be pleased 
to see some account of it in your columns. 
—Mr. Bett Crank, in American Machin- 
ist. 





Air Testing in Tunnel Construction,* 


The frequent resort to tunneling in 
modern engineering construction involves 
the necessity of furnishing by artificial 
means a pure, cool, and abundant supply 
of air for the men engaged in carring on 
the work. The fumes arising from the 
use of explosives, the possible presence 
of inflammable gases, and the exhalations 
of the workmen, all tend to vitiate the 
atmosphere of the tunnel headings. These 
conditions require that effective methods 
of ventilation shall be employed to in- 
sure the safety and health of the work- 
men. In nearly all underground excava- 
tions carbon dioxide, marsh gas, and some- 
times hydrogen may be present in great- 
er or less amounts. Sulphuretted hy- 
drogen occures occasionally, and carbon 
monoxide may be present as the result 
of the combustion of inflammable gases 
and from the use of certain explosives. 
Some of these gases, such as marsh gas 
and hydrogen are dangeroygs because of 
their inflammable and explosive character 
when mixed with air; some are poisonous 
to inhale, such as carbon monoxide and 
sulphuretted hydrogen; and others like 
carbon dioxide and nitrogen cause asphyx- 
iation. Excepting the combustion of in- 
flammable gases, the exhalations of the 
workmen form the chief source of carbon 
dioxide, and ordinarily the ventilation of 
a tunnel has largely to do with the re- 
moval of the vitiated air thus produced. 

* A paper presented by Joseph W. Elims to 
the Laboratory Section, American Public 


Health Association, at the New Orleans meet- 
ing, December, 1902. 


Ventilation is commonly effected by 
means of exhaust fans, blowers, and com- 
pressors; the latter also supplying air for 
operating drills at the face of the excava- 
tion and for other purposes. 


A part of the new system of water 
works being built for Cincinnati, Ohio, 
is a tunnel 4 1-5 miles long, which is to 
convey the water from the reservoirs 
and filter plant to a distributing pumping 
station situated at the eastern end of the 
city. The tunnel lies about 120 feet below 
the surface of the ground, and has a 
diameter of 7 feet in the finished brick- 
work. The diameter of the excavation 
averages between 9% and 10 feet. The 
portion of the tunnel thus far excavated 
passes through a limestone and shale for- 
mation. From the first more or less gas 
of an inflammable and explosive character 
was encountered and several explosions 
occurred. It was therefore decided by 
Mr. G. Bouscaren, the chief engineer of 
the Commissioners of Water Works, to 
test the air of the various headings daily 
in order to detect inflammable and explo- 
sive gases, and also to determine the effi- 
ciency of the ventilation of the headings. 
The writer has had charge of this test- 
ing. 

It was apparent from the first that the 
ordinary methods of chemical gas analy- 
sis were not well suited to detect gases 
of an explosive character in the air of the 
tunnel with the rapidity that was neces- 
sary to make the tests of any immediate 
value. The use of miners’ testing lamps 
of the Davy type by inspectors was con- 
sidered unsafe and for certain reasons 
inadvisable. Our attention was called at 
this time to a mechanical device known as 
“Shaw’s Gas Tester,” which seemed to 
be able to give the necessary information, 
and which after some investigation was 
purchased. The machine is capable of 
detecting quite small: quantities of gases 
of an inflammable character, although it 
is not able to differentiate between them 
as a chemical analysis would do. It de- 
termines quantitatively the amount of ex- 
plosive gas present and is sensitive to 
differences as small as 0.1 to 0.2 per 
cent. With this device samples of air 
can be tested very rapidly and it has 
proven to be well adapted to the case in 
hand. 

The machine consists of two cylinders 
fitted with air-tight pistons attached by 
rods to one side of a beam which oscil- 
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lates on a pivot. The larger of the two 
cylinders is situated at the extreme end 
of the beam; the other cylinder is mov- 
able and can be placed close to the larger 
cylinder or next to the pivot on which the 
beam turns. The beam is moved by means 
of a winch, which actuates gears con- 
nected by a rod to the end of the beam 
opposite from that to which the piston 
rod of the larger cylinder is attached. 
From the lower ends of the cylinders 


inder and connects with it through a 
small flap valve. The outer end of the 
projecting tube is immediately over the 
top of a Bunsen burner. Near the mov 
able head of the gun is a gong, which 
is rung whenever an explosion in the 
gun is of sufficient force to drive out the 
movable head far enough to hit the gong. 

A scale on the side of the beam, to 
which the piston rods of the cylinders 
are attached, is so graduated that when 




















THE SHAW GAS TESTER.* 


tubes lead to a two-way valve, which is 
turned automatically by the movement of 
the beam. From this valve tubes, so ar- 
ranged as to mix the air and the inflam- 
mable gas pumped respectively through 
the large and small cylinders, lead to an 
explosion gun. This gun consists of a 
long, narrow cylinder having at one end 
a movable head and at the other a cap 
provided with a small hole. A_ small 
tube projects from the side of this cyl- 
* We are indebted to the American Public 


the piston rod of the movable cylinder 
is set to coincide with any division of 
the scale, the number corresponding rep 
resents the percentage by volume which 
the displacement produced by the piston 
of the small cylinder is of that produced 
by the piston of the large cylinder. As 
the position of the large cylinder is fixed 
and the movement of the piston always 
the same, the air which it pumps is a 
constant quantity. The piston of the 
Health Asso., for the illustrations. 
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movable cylinder, however, moves a longer 
or shorter distance, depending on its 
nearness to the large cylinder or to the 
pivot on which the beam is oscillating. 
It is evident, therefore, that by ch inging 
the position of the sm: lll cylinder varying 
proportions of any inflammable gas may 
be mixed with a constant volume of air, 
and may then be forced into the gun to 
determine whether the mixture is explo- 
sive or not. 


The method of operating the machine 
is as follows: A 5-gallon rubber bag is 
filled with illuminating gas and attached 
to the tube leading to the movable cylin- 
der. The piston rod of the cylinder is 
set at about nine on the scale on the 
beam. The Bunsen burner is lighted in 
front of the ignition hole of the gun. By 
turning the winch the beam is made to 
oscillate. On the up stroke of the beam 
the air from the room is drawn into the 
large cylinder, and illuminating gas into 
the small or movable cylinder. The two- 
way valve is automatic: ally changed at the 
end of the up stroke so that the ports 
open to the tubes leading to the explosion 
gun. On the down stroke the air from 
the large cylinder and the illuminating 
gas from the small cylinder pass into the 
gun well mixed, and the mixture is gently 
forced through the gun. A portion of 
the mixture passes out the side tube of 
the gun over the top of the flame of the 
Bunsen burner and is ignited. At the end 
of the down stroke the ignited gas and 
the flame of the burner suck back into the 
main portion of the gun and ignite the 
mixture in the gun proper. If the mix- 
ture is of such proportions as to be ex- 
plosive an explosion occurs, which drives 
out the movable head of the gun, causing 
it to strike the gong. 

By gradually decreasing the percentage 
of illuminating gas added to the air, a 
mixture can be obtained of such propor- 
tions that the force of the explosion is 
not quite sufficient to cause the bell to be 
rung. Such a mixture is termed a “stand- 
ard ringing mixture,” and is determined 
for each set of tests made. It is obvious 
that, if now in place of the pure air of 
the room a sample of air containing gas 


of an inflammable character be pumped 
through the large cylinder, the gas con- 
tained in this air added to sie known 


quantity of illuminating gas being used 
to form the “standard mixture,” will 
cause a sufficient strong explosion to ring 
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the bell. By further decreasing the per- 
centage of illuminating gas a point is 
again found where the force of the ex- 
plosion is insufficient to cause the bell to 
be rung. If, for example, it was found 
that a standard mixture of air and il- 
luminating gas, in which the latter formed 
8 per cent. of the whole, was barely suff- 
cient to cause the bell to ring, and that 
when air containing inflammable gas was 
substituted for the pure air used in the 
“standard mixture,” the force of the ex- 
plosion was hardly great enough to cause 
the bell to ring with the addition of only 
6 per cent. of illuminating gas, then it 
would be assumed that the difference be- 
tween 8 and 6 or 2 was the percentage of 
inflammable gas present in the sample of 
air -being tested. 

The samples of air from the various 
headings are collected in four-gallon pear- 
shaped rubber bags, fitted with stopcocks. 
When empty their sides lie flat together. 
A small brass air-pump is used to inflate 
the bags when taking samples of air in 
the headings. The suction pipe of the 
pump can be placed at the roof, middle, 
or bottom of the excavation so as to ob- 
tain samples from these different posi- 
tions. The sample is usually taken near 
the top of the excavation so as to obtain 
the inflammable gases, which because of 
their less specific gravity lie near the roof 
of the tunnel. These samples are brought 
to the laboratory daily to be tested for 
explosive gases and for carbon dioxide. 

The testing for carbon dioxide is car- 
ried out by the usual method of absorp- 
tion of the gas in a barium hydrate solu- 
tion. The air from the sample bags is 
transferred to calibrated bottles of about 
one liter capacity. Ten cubic centimeters 
of a standard solution of barium hydrate 
are run into the bottle, which is then 
closed with a rubber stopper. The bottle 
is then shaken several times to permit 
the carbon dioxide in the air to be ab- 
sorbed by the barium hydrate. After 
standing from five to ten minutes the 
excess of barium hydrate is titrated with 
a standard oxalic acid solution. Correc- 
tions are applied for temperature and 
barometric pressure, and the results are 
stated in parts per hundred for standard 
conditions of temperature and pressure. 

The present method of ventilating the 
Vi arious tunnel headings is by means 
of air compressors, which supply air for 
operating drills and for ‘other  pur- 

The air passes from the com- 


poses, 
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pressors to a receiver and thence is 
conveyed by a 4-inch pipe to the bottom 
of the working shafts, where the pipe is 
reduced to 3 inches. This 3-inch line 
is laid along the bottom of the tunnel 
to the face of the excavation. The ex- 
haust from the drills forms the source of 
the fresh air supply when the latter are 
in operation. When the drills are not in 
use the air is permitted to escape at in- 
tervals along the line as well as from the 
end of the pipe. 

The explosive gases thus far encoun- 
tered have generally entered the excava- 
tion at points where the water was leak- 
ing into the heading in considerable quan- 
tity. It may occur in pockets and be lib- 


found in the Ohio and Indiana fields. 
It owes its explosive properties to the 
marsh gas and hydrogen which it con- 
tains. The so-called “explosive limits” 
for mixtures of methane and air and hy- 
drogen and air, as recently determined by 
Bunte and Eitner, are as follows: 

Lower limit. Upper limit. 
Per cent. Per cent. 

Marsh gas (methane). 6.1 12.8 

LS ea 9.4 66.4 
It will thus be seen that the mixtures 
containing between 6.1 per cent. and 128 
per cent. of marsh gas, and 9.4 per cent. 
and 66.4 per cent. of hydrogen, will form 
explosive mixtures with air. Other in- 
vestigators vary these limits somewhat, 
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erated in the course of blasting; or it 
may permeate the rock in places and leak 
into the excavation because it is under a 
slight pressure. An approximate analysis 
was made of the gas bubbling up through 
the water in one of the headings. It was 
found to contain 31.0 per cent. of hydro- 
gen, 45.7. per cent. of marsh’ gas 
(methane), 2.2 per cent. of carbon diox- 
ide, beside oxygen and nitrogen. The two 
latter gases were very likely of atmos- 
pheric origin, although the oxygen was 
in excess. There were also some indica- 
tions of other hydrocarbons being present 
beside methane. In general the gas is 
similar in composition to the natural gas 
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and all state that the manner of igniting 
the mixture affects the results obtained. 
3elow the “lower limit” of explosion 
mixtures will not explode, and above the 
“upper limit” no explosions occur, but the 
mixture burns freely where it lies in im- 
mediate contact with a layer of air which 
will furnish the necessary oxygen to sup 
port combustion . The chief danger from 
the presence of these gases in any quantity 
lies in their rapid diffusion through the air 
with the consequent formation of mix- 
tures of such proportions as will explode 
if accidentally ignited. 

It was found that the “lower limit” of 
explosion of as pure a sample of the gas 
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as could be obtained from one of the tun- 
nel headings, was about 7.0 per cent. The 
“upper limit” was not definitely ascer- 
tained, but it appeared to be less than 
20.0 per cent. These figures refer to tests 
made with the Shaw gas tester and to 
conditions such as exist in using this ma- 
chine. This should be borne in mind if 
comparisons are made with figures ob- 
tained in more exact experiments. More- 
over, it must be remembered that the ex- 
plosive gas occurring in the headings 
is a mixture of gases and that its compo- 
sition is probably variable. In the course 
of the daily testing, samples of air con- 
taining as high as 67.0 per cent. of ex- 
plosive gas has been found. Such 
samples could not be exploded directly, 
but burned freely when ignited. In order 
to obtain an explosive mixture in such 
cases dilution with air was necessary. 

Traces of inflammable gas are not in- 
frequently found. If present at all, how- 
ever, it usually is in amounts of less than 
1.0 per cent. The larger part of the time 
these gases are absent from the majority of 
the headings. But since it has been shown 
that inflammable gases are liable to be 
encountered at any time, the only safety 
lies in a continuous testing of the air in 
order to detect dangerous conditions im- 
mediately. About 1,800 tests for explosive 
gases and 1,700 tests for carbon dioxide 
have been made during the past year.— 
The Engineering Record. 





Pneumatic Tools and their Uses. 
THE NEW INDUSTRY AT FRASERBURGH. 


The negotiations, which are proceeding 
in connection with the establishment at 
Fraserburgh of works for the manufac- 
ture of machine tools, now give so much 
promise of a successful issue that some 
account may be given of this important 
branch of engineering industry. Consider- 
able surprise has been expressed at the pro- 
posed location of works of this character in 
the northest of Scotland, but it may be 
pointed out that in America the chief cen- 
tres of the machine tool industry are not, 
as might be supposed, in Pennsylvania and 
Ohio, in close proximity to the great iron 
and coal regions of the United States, but 
in New England, hundreds of miles from 
what might be imagined to be the more 
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favorably situated places. The Pratt and 
Whitney Company of Hartford, Connec- 
ticut; the Fitchburg Machine Works of 
Fitchburg, Massachusetts; the Becker- 
Brainard Milling Machine Company, Hyde 
Park, Massachusetts, and the Brown & 
Sharpe Manufacturing Company of Proy- 
idence, Rhode Island, are a few instances 
in point. A person familiar with Ameri- 
can industrial methods might point to 
many similar examples in other branches 
of manufacture. It is to be remembered 
also that the quantities of material to be 
handled in the machine tool business are 
not large proportionately to the amount of 
labor involved in their manufacture. 
Pneumatic tools are highly finished pieces 
of mechanism; at the same time they are 
comparatively small, and proximity to the 
raw material is not therefore of such im- 
portance as in shipbuilding or foundry 
work, where great masses of steel and 
iron have to be dealt. with, though, as a 
matter of fact, the case of Messrs. Har- 
land & Wolff, of Belfast, who have to 
import from England or Scotland every 
atom of metal they use, shows that even 
in shipbuilding juxtaposition to iron and 
coal is not a supreme factor. Neverthe- 
less, should the consolidated Pneumatic 
Tool Company erect its British Works at 
Fraserburgh, the people of the northeast 
of Scotland will have good reason to con- 
gratulate themselves upon the advent of 
an industry which will be as valuable as 
it will be unexpected, and there will be the 
warmest appreciation of the enterprise of 
Mr. Maconochie, to whom, as is well un- 
derstood, belongs the credit for pushing 
forward this scheme so full of possibilities 
for this part of the country. 

The use of compressed air for the oper- 
ation of tools is one of the more recent de- 
velopments of engineering, and it is in 
America that it has made most progress. 
The Westinghouse air brake, with which 
we are familiar on our railways, may be 
said to have been the first practical appli- 
cation of pneumatic pressure. Now a 
complete compressed air installation is 
part of the equipment of many foundries 
and workshops, consisting of the central 
air compressor, the pipes and_ tubing, 
which convey the air to the various de- 
partments, and the actual pneumatic tools. 
In granite work, in which Aberdeen is 
particularly interested, pneumatic tools 
have become an ‘essential feature of every 
well-furnished establishment, and their ap- 
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plication to dressing, chiselling and carv- 
ing has opened up new possibilities tor 
this local industry. The earliest compres- 
sors were simply pumps such as are used 
in locomotives in connection with the 
Westinghouse and automatic brakes. They 
were of low efficiency, and they have now 
been replaced for stationary purposes by 
special air compressors, designed to meet 
the necessities of different establishments. 
Pneumatic appliances may be roughly 
divided into small portable tools such as 
hammers and drills and larger pieces of 
mechanism like hoists and cranes, which 
necessitate a greater expenditure of power. 
The work done by pneumatic tools is gen- 
erally such as has previously been done 
by hand, and except in the case of hoists, 
it does not appear that compressed air can 
vie with electricity as a motive power for 
heavier machinery, such as planing and 
milling machines. But to work such as 
hammering, electricity cannot be applied. 
A current of either steam, water or air 
is necessary, and of these three air has 
the deciding advantages, that it can be 
easily conveyed in tubing, and that the ex- 
haust gives no trouble. The experience of 
American workshops has shown that the 
increase of output of a workman and his 
pneumatic tool over that of a workman us 
ing the old hand tools is so much greater 
than the increased cost due to the added 
expense of maintaining and operating the 
pneumatic plant that the work is done at 
far less cost per unit. The saving in boiler 
rivetting, for instance, when done by pneu- 
matic tools, is 66 per cent. in cost, and 50 
per cent. in time. In other kinds of work 
it is even greater. 

Of the numerous pneumatic tools now in 
use a few may be mentioned. The simplest 
perhaps is the hammer. It has a handle 
like that of a saw, and it is connected by a 
length of flexible rubber tubing with the 
fixed air mains. The head of the hammer 
is the piston, which is operated directly by 
the air current, and which in some designs 
strikes from 10.000 to 15,000 blows per 
minute. These high-speed hammers are 
used for chipping and caulking. For rivet- 
ting work, in which a heavier blow, is re- 
quired, valve hammers delivering from 
1500 to 2000 blows per minute are em- 
ployed. In boiler-making _and in the 
erection of bridges and steel work, ma- 


chines of this kind are particularly ap- 
plicable, and these pneumatic hammers 
have even been used by divers working 
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In the same category 
may be included the pneumatic sand ram 
mers, which, according to an interesting 
article on compressed air and its uses in 
the current issue of “Cassier’s Magazine,” 


on a sunken wreck. 


enter largely into foundry practice in 
America. These rammers vary from 
small hand ones to large pieces of ap- 
paratus swung from a crane, and their 
application has not been confined to 
foundries, but has been extended to the 
ramming of concrete in building work. 
Of almost as much importance as_ the 
pneumatic hammer is the pneumatic 
drill. Instead of taking a heavy piece 
of metal to a stationary drilling machine, 
the newer method is to take the pneu- 
matic drill to the piece of work to be done 
The rubber tubing can be bent in any 
direction, and a pneumatic drill can be 
work in out-of-the-way corners 
which it would be difficult to reach with 
stationary drills on hand ratchets. By the 
use of such drills, holes may be put in 
at a rate many times that possible by hand. 
Rock drills driven by compressed air are 
used extensively in mining and tunnelling 
Other purposes for which pneumatic tools 
are now commonly employed are reaming 
and expanding boiler tubes, grinding 
steam joints and driving a special tool for 
the removal of flues from old boilers, an 
operation that was formerly very tedious 
and costly. Many pneumatic tools, like 
those employed in the granite trade, are 
provided with taper sockets, so that a 
variety of tools may be used, and to quote 
the writer in “Cassier’s,” “once installed, 
they constantly suggest new uses and 
prove their value from the start.” 
Pneumatic sand rammers for foundries 
have been mentioned. Other foundry 
devices are pneumatic sand sifters, sand 
blast tumble-barrels and pneumatic brushes 
for cleaning castings, and air blasts, some- 


set to 


thing like a powerful water-hose, for 
cleaning the cores of castings. The 
buildings at the Chicago World’s Fair 


were painted by pneumatic machines, 
which blow the paint on in the form of a 
spray. Compressed air has also been ap- 
plied to the burning off of old paint; to the 
operation of small presses, where the work 
to be done is not sufficient to require great 
hydraulic presses; to cleaning machines 
for use in railway carriages, and to a 
variety of other purposes. Pneumatic 
hoists and pneumatic overhead trolleys, 
for conveying materials from one part 




















of a work-shop .to another, are in use, 
They are stated to have this advantage 
over electrical apparatus of the same kind 
that dust and grit cannot hurt them be- 
yond increasing the frictional wear. It 
is evident that the field for pneumatic 
tools is a large one, and that the possible 
uses for these convenient and economical 
appliances have not by any means 
been exhausted. A notable instance of 
compressed air equipment is at the Bald- 
win Locomotive Works at Philadelphia, 
where there is a generating plant of ten 
compressors, and where over 100 pneu- 
matic drills are employed, in addition to 
pneumatig rivetters, hammers, moulding 
machines, and so on. The Passaic Rolling 
Mills in New Jersey are similarly 
equipped, having 40 pneumatic hoists 
alone. Hitherto the demands of engineers 
on this side of the Atlantic have been 
mainly met by imported apparatus. Like 
other great American concerns, such as 
the Westinghouse and the Thomson-Hous- 
ton electrical firms, the Pneumatic Tool 
Company is now going to commence man- 
ufacturing operations in this country, and, 
unless some unforeseen difficulty occurs, 
Fraserburgh will be the scene of its new 
enterprise —Aberdeen Press. 





Sinking a Shaft by Compressed Air.* 


When the necessity arose of sinking 
a second shaft at the Recklinghausen I. 
Colliery last year, it was hoped, from the 
experience gained in adjacent properties, 
that no great difficulty would be en- 
countered in passing through the known 45 
to 50 feet of quicksand by means of a sink- 
ing shaft and wall. Work was therefore 
commenced with an iron sinking shoe to 
form a shaft measuring 20 ft. diameter 
when lined, but after traversing the first 
30 ft. of quicksand—which, moreover, 
was very wet, probably through infiltra- 
tion from the adjoining river Emscher— 
a number of fragments of rock impeded 
the advance of the shoe and tilted the 
sinking shaft out of the vertical. At the 
same time serious subsidences were dis- 
covered round the shaft, and as these ex- 
tended close up to the air culvert of the 
neighboring shaft, the work was suspend- 
ed and the sinking of a 16 ft. iron shaft 
within the lined sinking shaft was decided 


*Berzassessor Liithgen. Gliickauf. 
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upon. While the iron shaft was being 
cast, eight guide rails were fastened in 
position inside the bricked shaft, to guide 
the former, leaving a play of just over an 
inch between the rails and the outer wall 
of the iron shaft; and a 4 in. flange was 
arranged on the inside of the sinking 
shoe, to facilitate the fitting of the lower 
tubbings to the sinking shaft. 

The iron shaft was first mounted on a 
firm stage above the water level, and sus- 
pended from the aforesaid flange by twen- 
ty rods. By the time the seven rings of 
tubbing had been assembled, the cutting 
edge of the shoe had reached the level 
of the quicksand in the lined shaft; but 
as it was found impossible to get the 
shaft down beyond about 3 ft. further, 
eight 60-ton hydraulic presses were 
mounted between the upper tubbing and 
the pressure ring, and the effect of these 
presses was assisted by excavating at the 
shaft floor. Notwithstanding these 
measures, the influx of quicksand could 
not be kept back, nor could the shaft be 
forced lower than about 45 ft.; whilst the 
increasing subsidences round about the 
periphery necessitated continual filling up 
and levelling at the surface. At the same 
time the air culvert sustained some dam- 
age and the sinking shaft began to tilt 
owing to the fact that part of the cutting 
edge of the shoe was already resting on 
the underlying marl. 

To overcome these difficulties it was 
resolved to resort to the use of com- 
pressed air, in preference to the alterna- 
tive congelation process or the introduc- 
tion of a smaller sinking shaft, the reason 
for this choice being that the adoption of 
the last method would too greatly reduce 
the diameter of the shaft, the congelation 
process would be too costly for the small 
distance to be traversed, and it was highly 
problematical whether the boreholes could 
be sunk perpendicularly, in view of the 
presence of stony fragments in the sand; 
finally, because the colliery was already 
provided with two powerful air compress- 
ors. The pressure ring was therefore 
surmounted by an air lock, consisting of 
an iron cover 0°4 in. thick and an old 
boiler attached to the cover by rivets, the 
dimensions of the boiler being 64 in. in 
diameter and 1434 ft. high. Assuming 
the pressure required to be 2 atmospheres, 
the surface of this lock would have to 
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stand a total pressure of nearly 400 tons, 
only a portion of which would be taken 
up by the sinking screws. The cover hav- 


ing been packed close, it was therefore 
topped with a number of double-T girders 
set close together, and these in turn were 
loaded with tubbings, curbs, &c., to a total 


























TUBE FOR SHAFT SINKING IN SOFT GROUND. 


weight of about 350 tons. The cover was 
fastened to the pressure ring by means 
of 120 set screws, the joint being packed 
with nearly 4 in. of sheet lead, and % in. 
screw bolts were inserted in the holes 
previously serving for the reception of the 
anchor rods for the iron shaft. Flaps of 
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0°4 in. iron plate covered with 2 in. 
boards, and arranged to open downwards, 


were provided in the cover and bottom of 


the boiler, the joints being closed by 
leathern strips resting against wooden 
frames. These flaps weighed nearly 2 


cwt. and were fitted with counterpoises to 
facilitate closing, and the upper halves 
of each were provided with split bushes 
of red brass for the passage of the skip 
cable. Five orifices were drilled through 
the cover, two of them for the passage of 
the compressed air pipes (3% in. di- 
ameter), one of similar size for the water 
discharge pipe, one for an electric sig- 
nalling wire, and the fifth for a 5£-in. gas- 
pipe to which were attached the two pres- 
sure gauges; the first three pipes were 
fitted with valves above bank, in order 
that they might be opened or closed at 
any time. 

In order to produce the excess pressure 
in the airlock, a 3!4-in. iron pipe was em- 
ployed to connect the interior of the lock 
with the space below the shaft cover, the 
valve of which pipe could be controlled 
both from within the lock and from the 
working stage about 3 ft. below the shaft 
cover. Ordinary safety lamps were used 
for lighting, but were turned down lower 
than usual owing to the elongating effect 
of compressed air on the flame cone. To 
enable the sinking shaft to stand the high 
internal pressure, it was surrounded with 
a strong outer wall of masonry (about 
3 ft. thick) down as far as the water level, 
where it rested on a concrete foundation. 
On testing the arrangement, it was found 
that an excess pressure of as little as 
0° 6 atmosphere caused the water to re- 
cede, the level sinking nearly 18 in. in the 
first half hour, without the valve in the 
discharge pipe being opened. At the same 
time the wall began to exude water, and 
to show a few cracks on one side, as well 
as sundry leaks around the shaft. Con- 
sequently, it was decided to strengthen 
the wall by a further thickness of three to 
four bricks and insert channel-iron rings, 
the weaker side being made four bricks 
thicker, and the rest three bricks; and in 
addition the wall was raised about 6 ft. 
above the pressure ring and fastened with 
anchor ties. 

At the time of commencing work the 
shaft had sifted up with over 10 ft. of 
quicksand, surmounted by about 22 ft. 
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of water. On admitting air under a pres- 
sure of 0°'6 atmosphere, the water was 
expelled through the discharge pipe, and 
at the end of eight hours the shaft was 
sufficiently drained for work to be com- 
menced on the floor. On admitting the 
shift of eight men, who entered by means 
of two wooden ladders, the rope hole in 
the upper flap was closed by a wooden 
plug; and pressure was then turned on in 
the lock by gradually opening the air- 
pipe valve from the shaft, so that, the pres- 
sure becoming equalized, the lower flap 
could be opened ana the working stage 
easily reached, whence access to the shaft 
floor could be gained by several flap doors. 
Owing to the comparatively rapid retire- 
ment of the water under the influence of 
the compressed air, the wet sand soon be- 
came dry enough to dig out into the skips, 
which were first raised into the air lock, 
and after closing the lower flaps and the 
equalizing valve, could be drawn through 
the upper flaps to bank, emptied, and re- 
turned in the reverse way. In twenty- 
four hours the sand was all excavated 
down to the level of the iron shoe, fifty- 
five skip loads, equal to thirty tub-loads, 
being raised in the six-hours shift. The 
iron shoe was found to be resting on the 
marl in one place, but, even after exca- 
vating under it for about 2 ft., the shaft 
could not be forced down any lower, and 
therefore a channel-iron ring, 18 ft. in 
outside diameter, was set in position at a 
depth of 2 ft. below the level of the marl, 
the intervening space between this ring 
and the shoe being then filled with a lin- 
ing of 2 in. planks. After backing this 
wall tightly with hay, the air pressure 
was reduced and water run into the shaft 
through a main, the sinking being there- 
after continued by ordinary means. 
Altogether the compressed-air method 
was in use for about sixty hours The 
chief inconveniences experienced were 
from the considerably-increased tempera- 
ture, and the noise of the incoming and 
outflowing air which made hearing diffi- 
cult at the shaft floor. Although a pres- 
sure of as much as 1% atmospheres were 
employed some of the time, none of the 
men were unfavorably affected, except 
two who had probably taken more alco- 
holic stimulants that was advisable; in 
fact, one of the officials remained for 
eleven hours in succession, of his own 
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accord, at the bottom. On issuing from 
the shaft most of the men experienced a 
singing in the ears, accompanied by slight 
headache, and in two cases with bleed- 
ing at the nose. It is therefore considered 
advisable, in future cases, to shorten the 
shifts, lengthen the intervals of rest, and 
employ a larger staff of men. 


After removing the air lock and drain- 
ing the shaft, the hay stopping proved ef:- 
fectual in keeping back the quicksand, 
only a little water leaking through; so the 
shaft was deepened about 3 ft. through the 
marl, and a ring of tubbing was suspend- 
ed from the inner flange by means of 
strong iron hooks, the deviation from the 
vertical being compensated by inserting 
boards of unequal thickness in the hori- 
zontal joint. Owing to the presence of 
the sinking shoe, it was impossible to low- 
er the closing ring in one piece, and the 
latter had, therefore, to be made in two 
unequal segments, the smaller being fitted 
with a straight vertical flange. On deep- 
ening the shaft, to allow of the insertion 
of a second ring of tubbing, a slight sub- 
sidence of the sinking shaft occurred 
after three segments had been put in posi- 
tion, and—probably by crushing one of 
the boards behind the sinking shoe— 
opened a path for the quicksand to flow 
into the shaft again. To dam this back 
below the first ring of tubbing, oaken 
planks, 114 in. thick, 40 in. long, and about 
6 in. wide, were driven into the marl, 
the width being a little greater on the 
sides next the shaft wall. One end of 
these boards was fastened below the ring 
of tubbing, the other finding sufficient 
support against the marl. At the part 
where the ring rested on the three seg- 
ments of the second ring, the boards were 
replaced by iron wedges, but this work 
was not begun until after the space be- 
tween the sinking cylinder and the wall 
had been filled with concrete, to prevent 
the further descent of the sinking shaft, 
and to form a solid layer behind the shoe. 
The pressure of the column of water 
was reduced by drilling a hole through 
a segment in the lower part of the sink- 
ing shaft, which done, the inflowing sand, 
&c., was cleared out and the second ring 
of tubbing completed. After driving a 
second curb of planks below this ring, 
the space at the back was filled up with 
concrete. From this point onward to the 
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more solid marl, at a depth of 88 ft., the 
sinking was continued in the ordinary 
manner, with provisional timbering, and 
then a double wedge curb was put in, no 
further difficulties being thereafter en- 
countered in erecting the additional tub- 
bings.—Colliery Guardian, London. 





Some Records of Sand Pounding with 
Pneumatic Rammers. 


With the exception of a few inches of 
sand next to the pattern, by far the greater 
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the ramming requiring skill and delicate 
touch is done in the six inches of sand im- 
mediately surrounding the pattern. When 
we enter the dry-sand branch of the trade 
the problem of ramming a mold properly 
disappears nearly altogether, because with 
the right kind of a sand mixture and 
proper drying of the mold it is almost im- 
possible to lose a casting, no matter how 
careless the ramming has been done, so 
long as the mold is of sufficient density. 
That practically no skill is required in 
ramming up molds which are dried is 
shown by the fact that when molders, who 
have never worked on any other class of 





RAMMING UP A COPE 


volume of sand necessary for a large mold 
may be rammed up by anyone who has 
sufficient muscle to drive this together, so 
that it will withstand the pressure of the 
iron. In green sand molding that part of 


WITH PNEUMATIC RAMMERS. 


work, attempt to do green sand molding, 
they all without exception prove a failure 
at the start and have to learn a part of 
tue trade over again. 

The ramming of the larger class of 
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molds by pneumatic machines is growing 
in favor and there is no reason why this 
method should not steadily gain ground. 
In the first place, with the exception of 
green sand molding, there is nothing me- 
chanical about pounding a lot of sand 
together, proof of which is given in the 
ramming up of many kinds of molds, from 
those for water and gas pipes to molds for 
cylinders, by common laborers. If pneu- 
matic rammers will take away much of 
the hard work done in connection with 
ramming up molds, the molder ought to 
be thankful, for even under the best of 
circumstances he will do enough of a 
laborer’s work. Just how effective a 
power rammer will be in green sand mold- 
ing will, of course, depend upon the skill 
of the operator, yet, as stated before, there 
is nothing to prevent the greater part of 
the mold from being rammed up by this 
method. Certainly after the first course 
of sand has been rammed in a large cope, 
the balance may be pounded down good 
and hard, and. if pneumatic power will do 
this in less time than it can be accom- 
plished by hand, there can be but little use 
in offering objections. 

The Philadelphia Pneumatic Tool Co., 
of Philadelphia, have for a long time de- 
voted special attention to pneumatic tools 
for ramming sand, claiming the honor of 
having made the first hand power rammer 
and at the present being the only firm 
manufacturing a power foundry ram- 
mer. ‘They say that founders in general 
are beginning to realize the value of the 
pneumatic rammer and that the molders, 
once they learn that these tools remove 
most of their hardest work, take kindly to 
their use. To show the advantages of 
these rammers the Philadelphia Pneumatic 
Tool Co. quote some of their perform- 
ances, from which it is learned that at the 
plant of the Dodge Mfg. Co., Mishawaka, 
Ind., a split bevel gear of 5 ft. diamater, 
was rammed up complete by one man with 
a pneumatic rammer in six hours against 
14 hours by the old method. The Buck- 
eve Malleable Iron & Coupler Co., of 
Columbus, Ohio, have with a pneumatic 
rammer obtained 150 drawbars in 10 hours 
against 48 by hand ramming. At the 
foundry of the Atlas Engine Works, In- 
dianapolis, Ind., copes and drags, 4 ft. 6 
inches square and 8 inches ceep, were 
rammed up in 5% minutes each, while in 
the shop of the George H. Smith Steel 
Casting Co., Milwaukee, Wis. a cope, 8 
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feet square and 12 inches deep, was 
rammed up in 55 minutes. Other ex- 
amples of the efficiency of the pneumatic 
rammer are mentioned by the Philadelphia 
Pneumatic Tool Co., the above being a 
fair average of these performances.—The 
Foundry. 





A Novel Jib Crane. 


In the new foundry of the Gruson Iron 
Works, at Eddystone, Pa., David Towns- 
end, who is general manager of the plant 
and was the engineer in charge of its con- 
struction, has devised a series of jib cranes 
which prove interesting features. The 
cranes are built up of channels, angles 
and plates, and are so constructed that 
they revolve completely around an ordin- 
ary I-beam column, to which their bear- 
ings are fastened. The cranes are mounted 
on steel balls, so that even when loaded 
to their full capacity they can be revolved 
by hand with ease. 

Each crane is of 3,000 pounds capacity, 
being provided with a Pedrick & Ayer 
pneumatic hoist, supported by trunnions 
resting on grooves in the top of the frame 
of a four-wheel trolley, which is moved 
by hand. 

The general construction is shown in 
Fig. 1. The trolley, it will be observed, 
travels on the steel channels, which pro- 
vide the horizontal beam or jib. These 
are 6-inch channels, 15 feet 7 inches long, 
and weigh 13 pounds per foot. They are 
located 20 inches apart, being connected at 
the forward end by two pieces of angle 
iron and riveted to a 44-inch plate form- 
ing part of the frame or: box surrounding 
the column. The supports to the jib are 
also of 6-inch channels. In addition to the 
end fastening, the channels forming the 
support and jib are connected by angle 
iron braces, as shown in Fis. t. 

The upright frame or box, which serves 
as a mast, is built of 2™%x2'4x™% inch 
angles and %4-inch plates. The top of this 
frame is 15 feet 9 inches above the floor. 
The bottom of it is elevated 18% inches. 
The sides are 33% inches wide. This 
frame is bolted around two halved cast 
iron plates, each having a circular opening 
in the center sufficiently large to revolve 
around the column. One of these plates 
is located at the bottom of the frame and 
the other is within 3 feet 7 inches of the 
top, or directly behind the jib. At 
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suitable points on the column the 
bearings are fastened. These consist of 
divided cast iron circular plates, Fig. 3. 
bolted to the column. They are provided 
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308 
bolted to the column thus bear the weight 
of the crane and its load, and furnish 


a circular track, allowing the crane to 
perform a complete circle about the col- 
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FIG. 4—SECTION OF LOWER BALL BEARINGS. 


with grooves, Figs. 3 and 4, as are also the 
plates joined to the frame, making a run- 
way for the steel balls. The segments 


umn. In attaching the crane to the col- 
umn I-inch holes are drilled through the 
latter in the positions to be occupied by 
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the bearings. The segments are provided 
with 1-inch cores to correspond, and they 
are bolted to the column. 

The crane being completely assembled, 
with the exception of the rear half of 
each of the grooved plates, the angle iron 
back of the frame is then placed in posi- 
tion, the balls being properly placed in 
their grooves. The assembling is then 
completed around the column. 

As will be noted by the illustration, 
Fig. 1, the cranes can be used very advan- 
tageously in swinging materials from the 
bays to the central span of the building, 
and vice versa. One of them is conve- 
niently located on a column near the core 
room, which is located in one of the bays. 
Heavy cores can be swung by this crane 
from the core room to the trucks of the 
core owens without further handling.— 
lron Age. 





Oiling System for Power Plants.* 





A good oiling system, that is, one that 
can be depended upon at all times—in 
fact. be more reliable than the ordinary 
oil cups and filters would be, and is a 
valuable addition to any power plant; the 
reason they are not in more constant use 
is their seeming unreliability as well as 
first cost. 

The first thing to be considered in con- 
nection with a good oiling system is drain- 
age pipes and tank. All oil should be 
trapped in the neatest manner possible 
—that is, at the closest point at which it 
leaves the bearing. I have found for 
side-crank engines where a circular shield 
is used for same, a complete housing be- 
tween shield and crosshead, covering con- 
necting rod, is a great saver of oil. It 
seems to look odd at first, but when con- 
sidered in connection with engines that 
are completely housed up the looks im- 
prove somewhat. 

It is also absolutely necessary to make 
tight joints at all places where oil is led 
off from engine bed, as any amount of 
oil, however small, that leaks by and has 
to be wiped up is clearly wasted. This 
is especially true of joints of shields on 
both sides of main bearing, which usually 
catches the oil from main bearing, crank 


*Paper read by P. BE. Moock before the 


Ohio Society Electrical, Mechanical and 
oan Engineers, Warren, Ohio, Feb. 14, 
903. 
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and eccentrics. After considerable ex- 
perience with different methods and ways 
of packing same, which is usually a diff- 
cult task, as they are hard to get at, I 
have found this a very good as well as 
inexpensive method. 

Wipe thoroughly clean of oil and grease, 
then at point where shield and bed plate 
meet put on a coat of shellac by tieing a 
small brush or, what is just as good, a 
piece of cloth on end of stick, by which 
you will be able to get under and around 
crank disk; when this is partially set take 
ordinary friction tape and lap same over 
joint, over which add several coats of 
shellac. This is practically indestructible 
and will remain until joint is broken by 
removing shield. 

I have seen quite a number of oiling 
systems, both of the gravity and air pres- 
sure or force pump styles, most of them 
were more or less unsatisfactory, the one 
kind due to the high pressures that are 
maintained, in which case it is necessary 
to flood the engine with oil, for if thrott- 
ling down the sight feeds is tried it will 
soon be found that any small particles of 
foreign matter or even the viscosity of 
the oil itself will cause them to. stop 
feeding, thereby causing constant atten- 
tion. 

The other, or gravity style, has some 
advantages over the pressure style, is 
the tank can be placed at a slight eleva- 
tion so that sight feeds can be set nearer 
full opening, but even in this case the 
difference in pressure, due to the various 
heights of oil on tank, would be consider- 
able, causing oil to drop very much slower 
when tank was nearly empty than _ it 
would when full. This will be more read- 
ily seen when it is noted that an ordinary 
oil cup two or three inches high feeds 
very much the faster when it is full. 

The secret, then, of a successful oiling 
system lies in keeping the oil which sup- 
plies the sight feeds at a constant level 
regardless of whether the supply tank is 
full or nearly empty. 

Now it will be seen that when tank is 
filled the oil will rise in the stand pipe a 
corresponding height, valve at top of tank 
now being closed; the oil in stand pipe 
will readily feed down to level of sight 
feeds or to a point where air will be let 
into bottom of tank, thereby causing oil 
to run out, and this point will be the 
constant oil level, which in my opinion, 
should not be more than six inches above 
the level of sight feed oilers. 
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Referring again to the ordinary oil cup, 
it will be seen that not much fall is needed. 
The sight feeds should all be on the same 
level and once properly set need never be 
shut off, as a valve is placed in branch to 
each engine, so that all that is necessary 
when starting or stopping an engine is to 
open or shut this valve. I would recom- 
mend that oil cups be left on the important 
bearings, such as main bearing, crank and 
eccentrics. As before stated, they should 
all be on the same level. It will be seen 
that a common level will be maintained 
in all the cups at all times, no matter 
whether feed is on full or shut entirely 
off. Cups can be connected by bend- 
ing one-fourth inch tubing as shown, 
drilling holes in bottom of cups and 
soldering same, thus connecting them 
in series. The supply pipe coming to 
center of bank cups and feeding both 
ways. At other places, such as outer 
bearings, crossheads and guides, sight 
feeds could be used, both methods being 
given. This may be arranged as individ- 
ually desired. Each will work equally 
well, conditions being right, the cup ar- 
rangements having the advantage that if, 
from any cause, the oil supply from main 
tank was cut off the cups, being nearly 
full, would act as a reservoir, and as they 
would keep on feeding, thereby lowering 
the oil level, which would be quickly 
noticed by the attendent and the supply 
replenished by hand with oil can until the 
trouble was remedied. While the danger 
of this happening is very remote, yet it 
should be provided for, and in the case 
of sight feeds being used throughout a 
small auxilliary tank could be placed be- 
tween shut-off valve and feeders. This 
need not be left on, it being necessary, of 
course, to have it fitted up so that it can 
be quickly applied. Main supply tank 
should be tapped several inches from 
bottom to allow for sediment, and also 
have a good screen over drain and supply 
pipes, thereby keeping out all foreign 
matter as well as helping to purify the oil. 

The matter of oil filtration, however, 
is not of so great importance as some 
seem to think, for if an engine bearing is 
in proper shape and well taken care of 
there is no nicer, cleaner, smoother place 
to be found, and in passing through such 
a bearing oil will not be harmed. The 
way to get it nearest to its original color 
is to let it stand in a closed vessel for 
several weeks. Indeed, this is an ideal 


way of filtering oil and all that is nec- 
essary is a small oil house in which can 
be stored several hundred gallons of oil. 
I would recommend in this connection a 
small filter, principally for removing en- 
trained water from the oil, and as the best 
results are obtained by slow filtration, 
this part of the system should be so ar- 
ranged that the oil would be passing 


._ through the filter regularly drop by drop 


as it leaves the engine, drawing off the 
water at bottom and adding sufficient new 
oil to maintain a constant level. 

I have not given near all details, as 
that would be tiresome, and, at any rate, 
there are a number of different ways 
of doing the same thing. However, I 
have given sufficient outline so that any 
one interested will have no trouble in 
working out same to their entire satis- 
faction. 

This system is what I would term a 
home-grown one, such as any engineer 
during leisure hours could install, and it 
is inexpensive. The cost, other than 
labor and oil house, for a thousand horse 
power plant need not exceed sixty dollars, 
and in a plant of this size will save its cost 
in oil in six months. 





Compressed Air Crane Hose Support. 


We show herewith an extremely in- 
genious method of supporting the hose for 
supplying compressed air to traveling 
cranes. The method which has been used 
more than any other for this purpose con- 
sists of stringing the hose by ring hang- 
ers On a taut wire, the hose hanging in 
loops when the crane is at one end of its 
run-way and being straightened-out under 
the opposite condition. This method in- 
volves the use of a hose of a length equal 
to the shop, and the fact that it lies in 
loops most of the time, while these loops 
always bend the hose at the same places, 
is undoubtedly detrimental to the life of 
the hose. 

A hose of half the length of the shop, 
with a weighted carrying sheave, has been 
used in some cases, but the extent of rise 
and fall of the counterweight makes this 
plan undesirable. The present plan uses 
a hose of but half the length of the shop 
in combination with a carrying sheave, and 
by an extremely ingenious arrangement of 
sash cord the hose is kept in position 
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without the use of a rising and falling 
weight. 

Fig. 1 shows the arrangement diagram- 
matically, the crane being indicated only. 
The ends of the cord are secured at a and 
b, and the cord is again attached to the 
crane at c. During the movement of the 
crane toward the left it is clear that the 
action of the cord will be to carry the 
sheave in the same direction at one-half 
the speed of the crane, and so take up the 
slack of the hose. The upper views show 
the arrangement of the sheave in greater 
detail. Permanent changes in the length 
of the rope due to use are taken up 
from time to time by re-tying the rope 
at the crane end, and, except in extra 
long runways, we doubt if temporary 
changes in-length, due to changes in the 
moisture in the air, would cause any an- 
noyance. If found to be so, they could be 
easily provided for by carrying the end a 
over a sheave and hanging a _ weight, 
slightly greater than the tension on the 
rope, to it. This weight would not, of 
course, rise and fall with the movements 
of the crane, but would gradually settle 
with the stretching of the rope. 

We must say we fail to see the need of 
the portion of sash cord between b and c. 
The hose itself would seem to be able to 
do the work of this part of the sash cord. 

Fig. 2 is from a photograph, and shows 
the arrangement as it appears in use.— 
American Machinist. 


Hurst Air-Brake Improvement. 


In the air-brake room of the Rio Grande 
Western shops at Salt Lake City, and on 
the engines of. that road some interesting 
experiments and road trials have lately 
been made with the Hurst improvement 
for automatic air brakes, the results of 
which evidenced in a satisfactory manner 
the value and practicability of the appa- 
ratus. This device was invented and pat- 
ented in 1895 and 1806, by the late John 
M. Hurst, master mechanic of the Salt 
Lake and Ogden road, and previously an 
engineer on several Utah lines, who died 
before the improvement was fully devel- 
oped. The patents then passed into pos- 
session of others and after the appliance 
was further perfected, a corporation 
known as the Hurst Air-Brake Co., was 
organized for exploiting it. 

The Hurst improvement is an automatic 
retainer, designed for the purpose of hold- 
ing the brakes set while recharging, and 
the trials above mentioned were carried 
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on especially for the purpose of proving 
the efficiency of the attachment on steep 
grades and under the conditions of a 
mountain road. : 

The apparatus is intended to avoid the 
present waste of air, to make quicker and 
smoother stops possible on rapidly moving 
trains, to keep auxiliaries always charged 
and ready for emergencies, to avoid the 
flattening of wheels by placing control 
of the brakes entirely in the hands of the 
engineer, and finally effecting an economy 
in the consumption of air. It is especially 
adapted to rapidly moving trains which 
have to make frequent stops: and to long 
and heavy freight trains on extreme 
grades. 

The accompanying illustration shows the 
regular Westinghouse air-brake apparatus, 
and the Hurst improvement (parts 
shaded) in which the parts of the former 
are designated by letters A, B, C, etc., and 
the latter by the numbers 1, 2, 3, etc., the 
drawing represents the arrangement of the 
apparatus on the engine, tender and first 
car. The air from the engineer’s brake 
valve reservoir (C) controls the retaining 
valve on the engine (No. 1) and the air 
from the train-pipe (D) controls the in- 
terposed valve on the car (No. 5). The 
gauge (No. 3) shows the pressure re- 
tained in the brake cylinder and retaining 
valves. The retaining reservoir (No. 2) 
is made about one-half the size, or less, 
than the engineer’s brake-valve reservoir, 
thereby retaining 2 to 2% lbs. for every 
pound exhausted from the  brake-valve 
reservoir. The pressure goes into retain- 
ing valve (No. 1) which is divided by a 
diaphram having a stem, in the center 
which seats on an exhaust port on the 
opposite end of the valve. On the other 
end of the valve the air comes from the 
train-pipe and being unable to get out 
flows back through the retaining pipe 
(No. 4), passing to the interposed valves, 
closing them the same as the retaining 
valve. 

The retaining valve allows the engineer 
to make a gradual release of the air from 
the brake cylinders in much the same way 
that a gradual application of the air is 
made in the first place—an interesting feat- 
ure of the improvement. It is believed 
that this will do away to a large extent 
with the parting of trains and = insure 
smooth handling of trains on a down 
grade. The retaining valve also lets the 
excessive pressure out of a brake cylinder 


having a short travel, making it corre- 
spond with a 7 or 8-in. piston travel.— 
Railway and Engineering Review. 





Test of New Automatic Gun. 


H. A. Rademacher and Franklin J. 
Jewett, of Brooklyn, and William C. 
Stone, of Utica, N. Y., are arranging for 
the second test of a new automatic gun, 
the patents for which are pending. The 
new gun, which is now being perfected, 
will be operated by compressed air. A de- 
parture in its scheme is that the bullet 
will not be closed in a shell as in other 
automatic guns. It is the joint invention 
of Mr. Stone, who is a civil engineer, and 
Mr. Rodemacher, a Brooklyn chemist. Mr. 
Tewett is simply interested in the new 
arm. 

The gun is of automatic type. Here- 
tofore a portion of gas resulting from 
the explosion of cartridges has been used 
as a means for opening the mechanism 
of such guns. Experience has shown this 
to be objectionable, and in the gun which 
is now being perfected the recoil of the 
barrel is utilized to compress a certain 
amount of air, which is used as the motive 
power of operation. 

The gun complete weighs about 280 
nounds, and has no single piece weigh- 
ing over 20 pounds. Its most important 
feature is the character of the ammu- 
nition used. Heretofore all the fixed am- 
munition consisted of a metallic shell, 
containing explosive material and primer, 
in the outer end of which the bullet has 
heen concealed. In this new cartridge the 
metallic shell or casing is entirely dis- 
posed of. The new explosive is a secret 
compound of the nitro-gelatine type, a 
sufficient quantity of which is secured to 
the base of the bullet. This material is 
nearly as hard as the lead of the bullet. 
It is water and concussion proof, and can 
only be exploded by the use of a special 
primer, which has been especially de- 
signed for this purpose. The material is 
inflammable and can be ignited with an 
ordinary alcohol lamn. The total amount 
of explosive used for the cartridge is 
small in a 45-calibre bullet, being only 
one-quarter of an inch thick. When ex- 
ploded it leaves a very small residue in 
the barrel of the gun. 

It is intended by the owners of the gun 
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to locate their plant in Utica and manu- 
facture both the gun and ammunition 
in that city. An effort will be made to 
organize a stock company, and with any 
support whatever the venture should at- 
tain success.—Utica Press. 





Mine Fires. 


An underground conflagration is one of 
the most dreaded catastrophies with which 
mines are visited. Outside, on the sur- 
face, a fire can generally be attacked from 
a number of vantage points by the fire- 
men; but in the cramped and narrow 
mine workings it is usually most difficult 
for a man to work his way through the 
smoke and deadly gases given off by the 
fire to a point from which to attack the 


This helmet is made in two sizes, the 
larger of which supplies a man with fresh 
air for several hours; it encloses the head 
as shown in Fig. 2. It is about the same 
weight as that of a thick overcoat and is 
supported in a similar manner when worn; 
it rests on the shoulders and is held firmly 
in place by two straps passing under the 
arms. It is constructed of a double thick- 
ness of leather, the outer layer being horse 
hide chemically treated to render it fire- 
proof and waterproof. At the rear is 
shown .an air cylinder from which leads 
a tube ending in front of the nostrils. 
Fresh air is supplied to the wearer, at 
about the natural pressure, from the reser- 
voir, which can easily be recharged in a 
short time, by the special air pump in- 
cluded in the outfit. 

After the helmet has been adjusted 





FIG. I—RESCUE WORK WITH VAJEN-BADER HEAD PROTECTOR. 


flames. Prompt, energetic action may ex- 
tinguish the blaze or confine it to a small 
section, but when once a mine fire gains 
headway it may be necessary to flood the 
workings to put it out. In many instances 
destruction of valuable property nas been 
averted and lives have been saved by men 
provided with the Vajen-Bader head pro- 
tector. The wearer of this helmet was 
thereby enabled to work in an atmosphere 
in which a man ordinarily could not live, 
and successfully fight fire, restore doors 
and brattice after an explosion, and by 
prompt removal to fresh, pure air, save 
lives that would have been lost in the 
deadly mine gases, Fig. 1. 


to the body, the wearer turns on the air 
by the valve shown on the right side of 
the gauge, which indicates the amount 
of air in the reservoir. The cylinder on 
the larger size protector carries air at 150 
pounds pressure when full. The fresh air 
being constantly forced into the helmet, 
creates an outward pressure, and the foul 
air escapes through the neck gear and 
around the bottom, which is lined with 
absorbent lamb’s wool. The two lookouts 
are constructed of double plates of clear 
mica with revolving cleaners, and are pro- 
tected by four cross-wires. The side or 
ear pieces have special sounding dia- 
phragms so as to render the hearing dis- 
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tinct. The whistle attached in front is 
used for a call and is a convenient means 
of signaling. The helmet furnishes full 
protection to the head from falling debris 
or on striking top rock or timber, as it is 
padded on top and reinforced with four 
ribs. 

The setscrew between the gauge and the 
valve is regulated by a screwdriver and 
should be tested as to adjustment, from 


FIG, 


time to time, to see that the air is deliv- 
ered to the helmet at the right speed. 
When the device is needed there will be no 
time to look after this detail. This set- 
screw provides a very delicate adjustment, 
and is heavily gold-plated to avoid cor- 
rosion, 
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This head protector is manufactured 
by the Vajen-Bader Co., 120 North Penn 
St., Indianapolis, Ind., who suggest that 
mine owners among others take up the 
question of securing this very important 
part of every mine equipment before it is 
actually needed, similar to the advisability 
of carrying a revolver in Texas—it is not 
always necessary, but when a man needs it, 
he needs it bad—Mines and Minerals. 


to 


Starting Large Gas Engines. 


A somewhat daring system is employed 
at the Snow Steam Pump Works, in start- 
ing the 1,000 and 4,000 horse-power gas 
engine gas-compressors in Cleveland, 








2317 COMPRESSED AIR. 


Ohio, U. S. A. It cannot be better 
described than in the Works Mana- 
ger’s own words: “An auxiliary power 
house is provided, containing small 
auxiliary gas engines, which, during 
the night, operate electric generators to 
supply light for the plant, and supply the 
storage-battery used for furnishing cur- 
rent for the electric igniters during the 
day and night. These auxiliary gas en- 
gines are also connected to mixture com- 
pressors, which compress the proper pro- 
portion of natural gas and air (in the pro- 
portion of about 1 to 12) into a large 
tank. Connection is made from this tank 
to the ends of the cylinders, which are 
used for starting. The engineer turns 
this mixture under about 100 lbs. pres- 
sure into one end of one power cylinder, 
which causes the piston to move to the 
other end. The pressure is then allowed 
to escape from this end, leaving the cylin- 
der full of mixture at about atmospheric 
pressure. He then goes to the other end 
of one of the other cylinders, and admit- 
ting mixture pressure to this end, forces 
the pistons back again to the other ex- 
treme position, compressing the mixture 
in the end of the first cylinder to which it 
was admitted. He then trips the igniter 
on this cylinder, which causes an explo- 
sion and starts the machine, and upon 
compression and ignition in the second 
cylinder to which the mixture is ad- 
mitted, the reverse stroke is made under 
power, by which time the other cylinders 
have been rendered operative on account 
of drawing in their own gas and com- 
pressing same and exploding. Very little 
trouble is experienced in starting. the en- 
gines in this way. The mixture tank and 
its connections are designed to stand easily 
an explosion-pressure of about 600 Ibs.; 
while, in addition to this precaution, a 
number of large relief valves are applied 
to the tank for the purpose of partially 
relieving internal pressure, should an ex- 
plosion of this mixture take place in the 
tank. We question as to whether this 
method of starting would be permitted by 
insurance companies within the city limits; 
but, as we have before remarked, all our 
work in the gas engine line has been con- 
fined to the building of gas engine com- 
pressors, which are always located back 
in the country, and always some distance 
from cities or populous communities.”— 
Proceedings British Association, 1902, 


Good steam coal will not contain more 
than eight per cent. or ten per cent. ash. 
It will take 10% pounds air to burn one 
pound ordinary coal. 

The patented compressed air sweeper 
now used at the Washington Hotel at 
Portsmouth, O., excites much favorable 
comment. The Washington is strictly 
up-to-date in all respects. 


At Claridge’s Hotel, in London, on the 
night of January oth, Mr. George West 
inghouse entertained at dinner a, large 
company of British railway managers, 
financiers and scientists. 

The Pneumatic Signal Co., New York, 
has been awarded the contract for in 
stalling an interlocking plant at Grand 
Forks, B. C., being a crossing of the G. N. 
and G. F. and K. R. Railroads. 

The Norwalk Mfg. Co., of Norwalk, O., 
have been incorporated to succeed the 
Norwalk Foundry & Machine Co. Capital 
stock, $50,000. Incorporators: W. H. 
Price, E. A. Stevens and A. M, Beatty. 





To calculate the horse power of a 
windmill, approximately, multiply the 
area of the slats in the plane of revolution 
by the cube of the velocity of the wind 
in feet per second, and divide product by 
4,000,000. 


To determine the approximate horse 
power necessary to pump water to a given 
height by steam, multiply the total weight 
of water in pounds by height in feet and 
divide by 16,500. This allows for friction 
and steam loss. 

The Philadelphia Pneumatic Tool Co., 
of Philadelphia, have issued a pamphlet 
dealing with “The Care and Use of Pneu 
matic Tools,” of which a copy will be 
mailed upon application. It is of general 
interest to the trade. 

The air compressor plant of the Castle 
Creek Mining Co. of Mystic. S. Dak., was 
totally destroyed by fire. The plant con 
sisted of boilers and engine, as well as air 
compressor and pump. ‘The loss is $7,000. 
The machinery will be replaced. 
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The British gallon of water contains 
277.274 cubic inches; the United States 
gallon of water, 231. There are 7.48 
United States gallons in a cubic foot, 6.23 
British. A British gallon of water weighs 
10.01 pounds; a United States gallon 8.35 
pounds, 


The Naval Magazine at Lona Island, 
N. Y., have had a $14,000 appropriation 
made them for a new compressed air 
charging station, with pipes and _ fitting, 
machine tools for the machine shop and 
the carpenter shop, and improvements to 
the old dock. 

To keep machinery. from rusting dis- 
solve one ounce camphor in one pound 
melted lard; remove the scum; mix as 
much black lead with the lard and cam- 
phor as will give it an iron color; clean 
the machinery well; smear with the mix- 
ture; after twenty-four hours rub off; 
clean and polish with soft cloth. 


Handsome new cars for the electric rail- 
way between Lansing and St. Johns, Mich., 
have been received in that city, and elec- 
tric transportation will be furnished 
shortly. The cars are said to be the 
finest ever brought into the state, and they 
are equipped with compressed air reser- 
voirs for propelling them along the streets 
of the city. 

A telescope ladder capable of being ex- 
tended to a length of 85 feet and worked 
by means of compressed air was tested 
recently in Pittsburg, Pa. The ladder can 
be directed at a particular window in a 
burning building; a fireman lashed to the 
end of the ladder is shot up with it, and 
rescued persons need not clamber down, 
as the ladder can be quickly lowered with 
them on it. 


Notice is given steamboat and_ sailing 
vessel masters that the machinery operat- 
ing the compressed air siren at the 
Thimble shoal light station, in Chesa- 
peake Bay, Delaware, was disabled dur- 
ing a fog recently and cannot now be 
sounded. Repairs will be made to siren 
as soon as possible, but until they are 
made fog bells will be struck by machinery 
in thick and foggy weather to warn ves- 
sels of their approach to the shoals. 
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The New Jersey Pneumatic Crane Com- 
pany, with a capital stock of $100,000, 
which it is said will later be increased to 
several millions, have been organized and 
papers of incorporation filed in New Jer- 
sey through the Corporation Trust Com- 
pany. The charter of the company is 
very broad and enables the company to 
manufacture, buy, sell and deal in pneu- 
matic cranes, air compressors, tool and 
machinery of all kinds operated by air, 
electricity, steam and water power. 


The Havana Bridge Company, of Mon- 
tour Falls, has been reincorporated under 
the name of the General Pneumatic Com- 
pany, and the capital stock increased to 
$75,000. The stockholders have elected the 
following officers: 

President, Robert T. Turner; vice-pres- 
ident, C. F. Carrier; secretary, James A. 
Shepard; treasurer, Frank A. Hatch. The 
articles to be manufactured are motor 
hoists and cranes, air compressors, pneu- 
matic hammers and compression riveting 
machines. 


A non-slipping tread for pneumatic 
motor car tires has been introduced by 
the Dunlop Company. The thickness of 
the ordinary tread is somewhat increased. 
The thickened tread is cut transversely 
with segmental grooves about % in. deep 
by 34 in. wide, the grooves occurring at 
center to center distances of 134 in. all 
round the tread. Although efficient while 
comparatively new, it remains to be seen 
how the device will work when worn. 
It will also probably be found that the tire 
is not so resilient when fitted with the non- 
slipping covers. 


At the new shop of the Allis-Chalmers 
Co., near Milwaukee, Wis., the boilers are 
fed from cisterns outside the room, sup- 
plied by artesian wells. The wells are 
operated by air lifts, 114 in. air pipes and 
6 in. water pipes serving to lift 385 gallons 
of water per minute through a height of 
108 ft. Air pressure of 105 lb. per sq. in. 
is required to start the flow, which then 
continues under 80 Ib. air supply. 

A cross-compound two-stage air com- 
pressor supplies air at 100 Ib. per sq. in. 
for driving air tools, hoists, etc., and for 
the air lifts in the artesian wells as al- 
ready noted. Its capacity is 1,000 cu. ft. 
of free air per minute. 
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The Philadelphia Pneumatic Tool Com- 
pany has arranged to double the size of 
its offices in New York by renting addi- 
tional room in the Singer Building, corner 
Broadway and Liberty streets. 

This is made necessary by the greatly 
increasing business of this company in and 
around New York City. An electrically- 
driven air compressor and a complete 
plant for testing and exhibiting pneumatic 
tools of all kinds in operation will be in- 
stalled. 

The New York offices will continue un- 
der the management of Mr. W. A. Battey, 
assisted by Mr. James H. Beaubien. 


Air Compressors can not be satisfactor- 
ily utilized to operate power drills, running 
the air direct from the compressor through 
the pipe line to the driils. A receiver 
should always be provided at an inter- 
mediate point, and, if the line be long, two 
receivers are advisable, one near the com- 
pressor and one at the nearest point avail- 
able to the drills. At some mines having 
auxilliary steam power plants, when the 
boilers are not in use as steam generators 
the air lines are connected with the boilers, 
thus largely increasing the storage ca- 
pacity and rendering more uniform effici- 
ency. When steam boilers are used in 
this manner the air may be re-heated by 
keeping a moderate fire underneath the 
boilers, greatly increasing the expansive 
force of the air thereby. 


The Public Health Committee of the 
London County Council have just issued 
a report giving the results of chemical 
and bacteriological examinations of the 
atmosphere in the stations, lifts, passages, 
and tunnels of the Central London Rail- 
way, England. 

In concluding their report, the com- 
mittee state that they have been informed 
that the Central London Railway Com- 
pany are taking steps to improve the ven- 
tilation of the tunnels by installing a large 
rotary fan at the Shepherd’s-bush end, 
which will be powerful enough to draw 
out all the tunnel air three times in the 
three hours during which the traffic is 
stopped at night. ‘They also state that the 
company are installing at the Bank station 
an air compressor which will force com- 
pressed air drawn from the street level 
into the extreme end of the Bank sidings 
while the trains are in motion and thus 
purify that part. 
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A smart and simple instrument is the 

Evelyn patent bubble clinometer, which 
consists of a curved tube or vessel, fitted 
with water or diluted spirits in which 
floats a small bubble of compressed air. 
Adjacent to the tube and concentric with 
its outer edge is the graduated arc of a 
circle. When the air bubble is at the zero 
point of the graduated arc, the base of the 
instrument is horizontal or level, and any 
deviation from the level is marked in de- 
grees by the position of the bubble on 
the graduated arc. These instruments 
are invaluable to yachts, especially racing 
yachts, as they afford the means of as- 
certaining the comparative stiffness of 
different vessels. The Hughes “X.Y.” 
station pointer also will be of interest to 
yachtsmen. This pointer, in addition to 
the usual three metal arms, possesses the 
great advantage of having a transparent 
disc of xylonite, through which all the 
details of the chart are clearly seen. It 
is very simple in construction, and less 
than half the price of the regular station 
pointer. 
William M. Myers, of St. Joseph, Mo., 
an inventor of that city who has a shop 
and residence at 2817 Dewey avenue, be 
lieves he has studied out a process for 
making compressed air and liquid air that 
will reduce their cost and make them 
available in many more ways than at pres- 
ent dreamed of. W. T. Van Brunt, the 
newly elected president of the St. Joseph 
& Grand Island Railway, has become in 
terested in the invention of Mr. Myers 
and in turn has financially interested E. H 
Harriman, the railway magnate, who is 
enthusiastic over the possibilities. 

The new compressor is a simple ap- 


pliance, a plain, simple air pump, either 
single or double acting, as desired, by 
which water is injected at each stroke, 


thus cooling the interior and water pack- 
ing the piston, thereby avoiding back leak 
age and reducing the heat vibrations. By 
this simple process air can be compressed 
from ordinary atmospheric pressure up to 
any desired compaction, even to thousands 
of pounds per square inch at one stroke in 
a simple pump without heat. 





Mr. H. J. Lake, of Grand Marias, Mich., 
has received the sole agency, with author- 
ity to appoint in Alger, Luce and School- 
craft counties for the new “Kant Clog”’ 
nozzle and Compressed Air Sprayer. The 
new invention is practical in every way 
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and can be brought into a number of uses, 
the principal one being that of spraying 
plants, vegetables and fruit trees with so- 
lutions. In this alone the farmer will 
have found a prize, as the sprayer works 
automatic when once filled with com- 
pressed air, is light to handle and can be 
operated by a child. Besides the above, 
the sprayer can be used to whitewash 
the interior of buildings, wash windows 
and carriages or in fact anything where 
a stream of water or solution is de- 
manded. The cost of the sprayer is small 
when its usefulness is considered, as no 
farm is complete without one or more, 
and they cost but $5 each. They are the 
most complete outfit for spraying paris 
green that has ever been placed on the 
market. 


The Kenefick-Hammond — contracting 
company has opened headquarters at 
Aurora, Mo., and have a large force of 
men and horses to start the construction 
work on the White River road from there 
south. 

About fifty expert men have arrived in 
Aurora and are awaiting orders to leave 
for the south, where they are to begin 
work on the two great tunnels on the 
line of the White River road, the first 
near Reed's Spring, about four and one- 
half miles southeast of Galena, and the 
other not far south of White River. 

An electric light and compressed air 
plant is to be established at the mouth of 
each tunnel for furnishing air for the 
drills and light for the workmen. A large 
number of Ingersoll-Sergeant air drills are 
to be used on the contract, and tons of 
dynamite. 

Work will also be commenced as soon as 
possible upon the big steel bridge to be 
built across White River, the structure to 
be 1,300 feet in length and eighty feet 
above the water level. 


The Scientific American writes that a 
number of tiny engines have been con- 
structed at different times, but doubt- 
less the smallest which has yet been 
built which is actually operated was re- 
cently completed by Mr. A. G. Root, of 
Danbury, Conn. It stands on a piece of 
metal just the size of an American 10- 
cent piece, the materials of which it is 
made being gold, silver, brass and steel. 
The largest part of the engine is less than 
a half-inch in length, the fly-wheel being 
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7-64 of an inch in diameter, while the 
main shaft of steel is but 5-16 of an inch 
in length. The band of the fly-wheel is 
of gold. The total weight of the engine 
without the base is but three penny- 
weights, and its total height is less than a 
half-inch. In making the various parts 
and putting them together it was necessary 
to use a magnifying glass on account of 
the delicacy of the work, yet the engine 
runs perfectly, compressed air being used 
for power applied through a tiny tube. As 
long as the air supply is maintained, it 
continues in motion. The horse power 
developed is so small that it cannot be 
estimated. 


At a meeting of the Yorkshire College 
Engineering Society, Leeds, England, on 
Monday, Feb. oth, a paper on “Pneu- 
matic Tools” was read by Mr. J. R. 
Kelly, who dealt with this recent and 
important development of engineering 
principally from a practical standpoint. 
He claimed the advantages of porta- 
bility, absence of skilled labor for oper- 
ating, absence of risk, increase of out- 
put as compared with manual labor, and 
low cost as compared with fixed tools 
doing the same work. He explained the 
construction and action of pneumatic ham- 
mers and drills, and gave particulars of 
remarkably good work performed by 
these tools, citing the repair of the steam- 
ship Etruria as an instance of time and 
labor saved by their use. He was care- 
ful to explain that he did not consider 
pneumatic riveters would displace fixed 
hydraulic riveters where work could be 
taken to the machines. The lecture was 
illustrated by slides and tools in operation. 
The paper was warmly applauded, and at 
the close of a discussion which followed a 
hearty vote of thanks was accorded to 


Mr. Kelly. 


The Brooklyn Times writes that the 
Brooklyn tunnel is still in an incipient 
stage. The only work done thus far has 
been the sinking of a shaft at the Battery, 
Manhattan, but the excavating will not be- 
gin until the necessary steel has arrived. 
The Rapid Transit Commission at the last 
meeting gave the contractor permission to 
sink two shafts in Brooklyn, one at the 
foot of Joralemon street and the other 
near Henry street. Compressed air drills 
will be installed and the work of com- 
pleting the Brooklyn end of the tunnel 
to Flatbush avenue will be rapidly pushed. 
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Principal Assistant Engineer Rice, of 
the Rapid Transit Commission, said that 
the work of tunnelling under the river 
will not commence until the early spring. 
Most of this will be through solid rock 
according to the soundings made by the 
engineers. This work will require special 
machinery and drills, which are now being 
manufactured and will not be ready until 
some time in May. 

The work on this part of the tunnel 
will start simultaneously from both sides 
of the river. The men will work toward 
one another and it is expected that they 
will meet*’and the tunnel will be joined 
in the center of the river. This work, 
the engineers say, will take about two 
years. The burrowing of the land ends 
of the tunnel will be accomplished in less 
than half that time, as there will be no 
difficult engineering problems to solve and 
the work is simply that of excavating. 


Allis-Chalmers Company will on May 
Ist, 1903, remove their general offices 
from the present location in the Home In- 
surance Building to the New York Life 
Building, corner of La Salle and Monroe 
streets, Chicago. 

This move is only another indication of 
the progressive spirit which prevails in the 
management of this strong industrial. 
The Allis-Chalmers Company has for the 
past two years been expending enormous 
sums of money in betterments at their 
various works in Milwaukee, Scranton, 
and Chicago, so as to give their customers 
the best possible service in point of econ- 
omy and quick deliveries. 

The new offices of the Allis-Chalmers 
Company will provide ample space for the 
various sales departments and_ general 
business offices, which will be inducive of 
the best possible service to their trade. 

To give a fair idea of the scope of the 
business enjoyed by the Allis-Chalmers 
Company, will mention that during the 
past two months orders for either engines, 
mining machinery, rock crushing machin- 
ery, saw mill machinery and flour mill 
machinery were booked from every State 
in the Union, besides the following for- 
eign countries: England, South Africa, 
Mexico, Canada, Chile, Central America, 
Brazil, West Australia, Turkey, Finland, 
Yukon Territory, Belgium, British Col- 
umbia, Bolivia, Hawaiian Islands, Peru, 
Alaska, China, Philippine Islands. 
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The Chicago Pneumatic Tool Co.,° of 
Chicago, state that if the amount of busi- 
ness transacted for the month of Feb- 
ruary is any indication, the year 190} will 
indeed be the banner year of the pneumatic 
tool business in their experience. ‘They 
state that the orders received for the 
month show an increase of over 50 per 
cent. over those received for the same 
month in the preceding year, and this 
immense influx of business has neces- 
sitated the removal of their plant at 
Aurora, Ill., to Cleveland, and its .consol- 
idation with the plant there in order to 
adequately fulfill requirements. Even with 
this increase in facilities they are obliged 
to work both night and day forces at their 
factories. 

The following are a few of the installa- 
tions of pneumatic machinery made during 
the week ending Feb. 28th: 

Moran Bros. Co., Seattle, Wash. 

Wm. Cramp & Sons’ Ship and Engine 
Building Co., Philadelphia, Pa. 

International & Great Northern Ry., 
Palestine, Tex. 


Messrs. J. A. Yates & Co., of Birming 
ham, Ala., writes Compressep Arr as fol 
lows: 

“We notice in some of the articles 
referring to explosions in “Air Re 
ceivers” that in nearly every case the 
cause is attributable to the use of low 
grade volatile oils for lubricating the air 
cylinders, and presuming that all such 
cases brought to your attention will prove 
of interest to you, we wish to cite an 
instance which was brought to our no 
tice very recently in this county. In this 
case we found that common, unrefined 
black oil was used in the air cylinder, 
and that the compressor was being run 
at a high speed and sustaining a steady 
pressure in the air receiver of something 
over 80 pounds. This imprudence resulted 
in an explosion taking place in the air 
receiver, blowing it to atoms and killing 
the engineer in charge of the plant. We 
do not think that you can put too much 
stress on the condemnation of this prac 
tice of using low test oils, and we note 
with pleasure that they are frequently 
calling attention to such errors in the 
columns of your paper, Compressep Arr, 
anything which may arise in our work 
here, and which will be of any interest 
to you, we will gladly bring to your atten- 
tion, 
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717,642. AUTOMATIC RELIEF-VALVE FOR 
PNEUMATIC SEED-COTTON DISTRIB- 
UTERS. George W. Wade, Oakforest, Tex. 
Filed Jan. 6, 1902. Serial No. $8,653. 


A pneumatic flue of the class described 
having an air-inlet opening, in combination 
with a valve to open and close said opening, 
a weight, a flexible element connecting the 
weight to the valve, to normally maintain 
the valve in a closed position, and an eccen- 
trically-mounted revoluble direction element 
engaged by said flexible connecting element, 
for the purpose set forth. 


717,688. GAS AND 
VALVE. Elmer E. 
Filed May 19, 1902. 


AIR REGULATING 
Kerns, Bradford, Pa. 
Serial No. 107,992. 


The combination with a valve-casing provid- 
ed with an inlet and an outlet opening, and a 
valve-plug rotatably mounted within said cas- 
ing and provided with graduated openings 
adapted to be brought into register with the 
outlet-opening of the valve-casing; of a mix- 
ing-chamber communicating with the outlet- 
opening of the valve-casing and provided with 
an air-inlet opening, an air regulating valve 
for said mixing-chamber, and a connection be- 
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tween the air-regulating valve and the valve- 
plug, whereby when the latter is operated to 
regulate the flow of gas through the outlet- 
opening, the air-regulating valve will also be 
operated to control the admission of air to the 
mixing-chamber. 


717.760. ATR-PUMP. 
York, N. Y. 


92,115. 


Abner A. Phipps, New 
Filed Feb. 1, 1902. Serial No. 


The combination with the pump having the 
usual piston and discharge, a valve-seat in 
the receiving end of said discharge, of a 
valve carried by the piston to fit the seat, 
and means as the threaded parts in the dis- 
charge and on the valve-stem to secure the 
valve in closed position. 

The combination with the pump having the 
customary piston provided with a valve, a 
valve-seat in the receiving end of the dis- 
charge, of a limiting device to prevent the 
valve parts from coming together during the 
reciprocation of the piston. 


717,926. PNEUMATIC GRAIN-ELEVATOR. 
Julius C. Rieth, Sandwich, Ill. Filed Aug. 
5, 1902. Serial No. 118,478. 


A device of the kind described comprising 
a winged revoluble cylinder, a passage ar- 
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ranged adjacent to and parallel with the 
cylinder, the spaces between the outer edges 
of the wings corresponding to the width of 
the passage, and the wings being adapted to 
register with the sides of the passage to form 
a closed conduit. 


717,965. PNEUMATIC DRIVER AND CUSH- 
ION FOR LOOM-SHUTTLES. John C. 
Blundell, Boston, Mass., assignor to [Pneu- 
matic Textile Machinery Company, Jersey 
City, N. J., a Corporation of New Jersey. 
Filed Nov. 30, 1901. Renewed Dec. 13, 
1902. Serial No. 135,164. 


An apparatus of the character described, a 
cylinder, a source of compressed air, an inlet 
for the compressed air to the cylinder, a 
valve controlling said inlet, mechanism oper- 
ated by compressed air for driving the shuttle, 
and means independent of said air-inlet-con- 
trolling valve for regulating the escape of 
air from the cylinder and thereby cushioning 
said driving mechanism on its return stroke. 


717,996. RAILWAY-BRAKE. Georges Houp- 
lain, Paris, France. Filed June 30, 1902. 
Serial No. 113,801. 


An air-brake, the combination of a piston 
and its.rod, a lever for controlling the 
brake, two levers and one end of the 
lever being pivoted to the lever and one 
end of the lever being pivoted to the rod 
and the other ends of said levers being piv- 
oted to each other and cheeks having recesses 
to normally receive one end of the lever 
and hold the same perpendicular to the rod 
when the piston is in its idle position and 
also to put said lever into alignment with 
the rod when the same is operated to there- 
by multiply the movement of the rod at the 
commencement of the brake action and bring 
the brake-blocks into contact with the wheels 
by a very slight movement of the piston. 


718,395. PNEUMATIC STACKER. Thomas 
W. Slutz, Crowley, La. Filed April 11, 1902. 
Serial No. 102,341. 


718,424. HYDRAULIC APPARATUS. Alex- 
ander S. Cardella, Chicago, Ill., assignor of 
one-half to William Il. Wallis, Chicago, Il. 
Filed Jan. 17, 1902. Serial No. 90,117. 


A hydraulic apparatus, the combination 
with a siphon, of a reservoir into which the 
longer end of the siphon empties, an elevated 
tank connected to said reservoir, a pump con- 
nected to the larger end of the siphon 


and to the _ reservoir, operating to cre 
ate suction upon the longer end of said 
siphon, and to force air into the reservoir, 
and suitable means for closing the communi 
cation between the pump and the siphon and 
the pump and the reservolr. 


718,365. RIVETING-MACHINE. George E. 
Martin, Philadelphia, Va., assignor to the 
Pedrick & Ayer Company, Philadelphia, Ta. 
Filed Dec. 21, 1901. Serial No. 86,734. 
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A riveting-machine, the combination of a 
power-cylinder provided with a_ differential 
power-piston constructed with a hollow trunk 
for containing a liquid, a fixed hollow spindle 
communicating therewith and with the rivet 
ing piston-cylinder; a minor piston-cylinder 
communicating independently with the air 
pressure and with the riveting-cylinder, and a 
check-valve device with means for operating 
the same located between the riveting and the 
minor cylinder, for the purpose set forth. 


718,450. SUBMARINE BOAT. Clarence Bb. 
Gillette, Winsted, Conn. Filed Aug. 6, 1901. 
Renewed Noy. 24, 1902. Serial No, 132,578. 


A submarine boat having suitable propelling 
means, means for regulating the reserve buoy 
ancy, Wings on opposite sides connected at 
their forward ends to a horizontal shaft that 
extends transversely near the middle of the 
boat, and pneumatic mechanisms for rotating 
the shaft and giving the wings a vertically- 
rotative movement to such positions that they 
will, as the boat moves, counteract the re- 
serve buoyancy, substantially as specified. 











COMPRESSED AIR. 2324 


718,533. INSTANTANEOUS RELEASE FOR 
THE AIR-BRAKE CYLINDERS OF EN- 
GINES AND TENDERS. Thomas A. Seery, 
Keene, N. H. Filed April 4, 1902. Serial 
No. 101,326. 


An air-brake system, the combination with 
the brake-cylinders for the engine-driver 
brakes, a main reservoir, an auxiliary 
reservoir, a triple valve, of means to 
instantly release the pressure in the said 
brake-cylinders, independently of the oper- 
ation of the brakes on the cars, said means 
comprising a supplemental release-valve con- 
nected to the said brake-cylinders, and means 
carried entirely by the engine and under the 
control of the engineer to operate said release 
valve by the main-reservoir pressure, 


718,657. AIR-INLET VALVE, Ilerbet S. Ren- 
ton, Brooklyn, N.Y., assignor of one-half to 
Jacob Manneschmidt, Jr., Brooklyn, N. Y. 
Filed Aug. 4, 1902. Serial No. 118,228. 


An air-inlet device comprising a casing hav- 
ing an air-inlet opening and a valve-seat, and 
a valve pivoted on an axis intermediate of the 
length of its valve-faces and having a greater 
area in the portion of the valve which moves 
outwardly to close the valve than in the por- 
tion of the valve which moves inwardly to 
close the valve and having its weight disposed 
so that it will normally assume an open po- 
sition and being so balanced in open normal 
position that the portion of greater area ex- 
tends inwardly away from the air-inlet open- 
ing and the portion of lesser area extends 
outwardly toward the air-inlet opening, to 
provide in normal position of the valve an 
opening through the valve-seat which is prac 
tically free and unobstructed. 


718,740. PNEUMATIC-TUBE SYSTEM. Ken- 
neth E. Stuart, Philadelphia, Pa. Filed May 
31, 1902. Serial No. 109,603. 


A pneumatic-tube system consisting of a 
series of station-heads provided with selective 
discharge appliances whereby an incoming 
carrier is automatically delivered at the sta- 
tion or shunted into the conduit leading to the 
next station in accordance with the character 
of selective appliances on such carrier, in 
combination with a series of tube-conduits 
connecting the series of stations in an end- 
less circuit, means for inserting carriers at 
the respective stations, a suction-conduit con- 
nected with one of the tubes, an opening into 
the tube for admission of air adjacent to the 


suction-conduit connection and a _ flap-valve 
in the conduit between the suction and air- 
admission connections adapted to open under 
the impact of a carrier. 


718,911. TRIPLE VALVE FOR AIR-BRAKES. 
Niels A. Christensen, Milwaukee, Wis. Filed 
April 15, 1901. Serial No. 55,842. 


719,027. PNEUMATIC HAMMER. William 
T. McCook, Richmond, Va. Filed Jan. 30, 
1902. Serial No. 91,825. 


Y 


- 


N\ 


SM. 


ZZ 


Atte 109 WILLD 





An automatic hammer having an inlet-pas- 
sage for the admission of the motive fluid, a 
pressure-chamber, a hammer in the pressure- 
chamber, a valve-chamber intermediate and in 
communication with the inlet-passage and the 
pressure-chamber, a valve in the valve-cham- 
ber to control the flow of the motive fluid be- 
tween the valve-chamber and the pressure- 
chamber, and an intermediate chamber in 
communication with the valve-chamber and 
connected with the pressure-chamber by a 
series of ports or passages which enter the 
pressure-chamber at points along its length, 
a check-valve controlling the connection be- 
tween the intermediate chamber and the 
valve-chamber, and adjustable means located 
in the intermediate chamber whereby the 
check-valve may be put in communication 
with the pressure-chamber through any one 


of the series of ports or passages entering 
the latter. 
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719,127. AIR-COMPRESSOR. William M. 
Myers, St. Joseph, Mo. Filed Dec. 14, 1901. 
Serial No. 85,953. 


with the intake end of the high-pressure cyl- 
inder; a chambered head for the opposite end 
of said high-pressure cylinder ; eduction-valves 











An air-compressor, the combination with 
two vertically-arranged compression-chambers 
in which liquid is adapted to be reciprocated, 
a horisontal chamber in communication with 
said chambers, a horizontal reciprocating pis- 
ton in said chamber, a smaller horizontal 
chamber below the said chamber and in com- 
munication therewith to supply liquid to the 
compression-chamber, a piston mounted so as 
to reciprocate in said smaller’ horizontal 
chamber to force the liquid into the pump- 
chamber, an adjustable reciprocating lever 
connected with said last-mentioned piston, a 
rod operated by an eccentric adjustably con- 
nected with said lever so as to limit the throw 
of the piston, and a motive power for oper- 
ating the lever and the horizontal recipro- 
cating piston, of a tank to receive the com- 
pressed air and means to cool the liquid be- 
fore it is supplied to the small horizontal 
chamber. 


719,142. COMPRESSOR AND VALVE FOR 
SAME. Edwin Reynolds and Cyrus Robin- 
son, Milwaukee, Wis. Filed April 1, 1899. 
Serial No. 711,458. 
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mounted therein for controlling the ports 
communicating with the high-pressure cylin- 
der; a piston-rod working in said cylinders ; 
a piston mounted in each of said cylinders, 
and connected to the rod; and induction- 
valves carried by said pistons. 


719,279. PNEUMATIC TRANSFERRING 
MECHANISM FOR’ CIGAR-MACHINES. 
Oluf Tyberg, New York, N. Y., assignor to 
Rufus L. Patterson and George Arents, Jr., 
New York, N. Y. Filed Aug. 1, 1901. Se- 
rial No. 70,467. 


719,308. PNEUMATIC STRAW-STACKER. 
Charles F. Dammeier, Metz, Iowa. Filed 
June 6, 1902, Serial No. 110,439. 


719,370. PNEUMATIC BALANCING ROPE 
TENSION ATTACHMENT. Harry W. Rank, 
McDonald, Pa. Filed June 29, 1901. Se 
rial No. 66,559. 

A well-drilling apparatus, the combination 
with a drill-rope, and an oscillating beam, of a 
pneumatic cylinder on said beam, a _ piston 
sliding in said cylinder and having a rod, 
means for connection with a drill-rope, the 





An air-compressor or the like, the combina- 
tion of a low-pressure cylinder, provided with 
a suitable air-intake; a head secured to said 
hoa wo and formed with an air-receivin 
chamber ; eduction-valves mounted within saic 
chamber and closing ports leading into the 
cylinder; a high-pressure cylinder; a receiver 

conuec ‘3g the said air-receiving chamber 


cylinder being filled with air on the front 
side of the piston, whereby the latter recip 
rocates as the beam oscillates and the drill- 
rope slackens and tightens. 


719,371. PNEUMATIC WBRLL-DRILLING 
APPARATUS. Harry W. Rank, McDonald, 
Pa.. Filed July 6, 1901. Serial No. 67,288. 
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A pneumatic well-drilling apparatus, the 
combination, with a suspended drill-cylinder 
having an air-port at bottom and another 
near the bottom, said ports being provided 








with valves seating in opposite directions, as 
specified, of a slidable piston arranged in such 
cylinder and whose rod is adapted for con 
nection with drilling mechanism proper, an 
air forcing and suction apparatus including a 
cylinder and a piston reciprocating therein, 
and a pipe which connects the last-named 
cylinder with the first-named or drill cylinder 
and is branched to connect with the two ports 
of the latter, and means for reciprocating the 
piston of the cylinder of the forcing and suc- 
tion apparatus, 


719,395. WASHER FOR SAND-BLAST AP- 
PARATUS. Ambrose G. Warren, Philadel 
phia, Pa., assignor of one-half to J. W. 
Paxson Company, Philadelphia, Pa., a Cor- 
poration. Filed Mar. 30, 1901. Serial Ne. 


53,665. 
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An apparatus for separating dust from air, 
consisting of a suitable closed casing having 
air inlet and discharge openings at or near 
the top thereof, laterally-disposed partition- 
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walls e! e?, with a cover-plate e forming a 
central chamber into which dust-laden air is 
conveyed, a tubular inlet-pipe S forming a 
conduit or passage-way between the air-inlet 
and said partition-chamber, a_laterally-ar- 
ranged perforated plate at the base of each 
partition-wall, and vertically-arranged deflect- 
ing-plates within said chamber, extending be- 
low the perforated plates. 


719,397. DRY ORE-SEPARATOR. Robert 
E. Waugh and Eugene Waugh, Denver, 
Colo., assignors of four-sevenths to James 
H. McShane, Felix J. McShane, Henry J. 
Paschel, and Clemont L. West, Omaha, 
Neb. Filed Sept. 21, 1901. Renewed May 
27, 1902. Serial No. 109,199. 


A dry ore-separator, the combination with 
a main frame, of an apron-frame mounted 
thereon and provided with an air-chamber, an 
endless traveling apron mounted on the apron- 
frame and provided with electromagnets lo- 
cated adjacent the inner surface of the apron 
which is arranged to close the air-chamber, 
and means for introducing air under pressure 
to the air-chamber, the apron fabric being 
such as to allow the air from the chamber 
to pass therethrough for the purpose set 
forth. 





Westinghouse 
Motor Driven 


Air Compressors 


All the parts subject to shocks 
or strains of any kind have 
been made of more than the 
usual dimensions often ob- 
served in machinery of this 
character. 


For particulars address: 


Westinghouse 
Traction Brake Co. 
26 Cortlandt St., New York. 
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THE JACKSON 
HAND POWER ROCK DRILL 


USED IN 600 MINES AND QUARRIES 


Operated by one man will accomplish work of three men 
drilling with bits and hammers, 


SAVES 
LABOR, 
ST ERA... 
TIME. 


WRITE FOR CATALOGUE No. 55. 


H. D. CRIPPEN, 


52 BROADWAY, - . NEW YORK. 
| MINING-MILLING-SMELTING MACHINERY. 
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EMPIRE AIR TOOLS. 


All Working Parts Incased. 
Gears Run in Oil Chamber. 


oehoehe 


An important feature which is found 
in NO OTHER pneumatic drill is an 
oil chamber enclosing the gears and bear- 
ings, allowing them to travel in oil, and 
avoiding wear, friction and frequent 
oiling. 

No. 00 Drill, Capacity 3/16 in. weight 54% Ibs. 
No. 0 Dri.l, Capacity 7/16 in. weight 10% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 lbs. 


No. 1 Drill, Capacity 1 in. weight 35 Ibs. 
No. 1 Extra Drill, Capacity 1} in. weight 49 Ibs. 


foelevln ee feceodeobeedecdocdeelendeedeedeelefordecdecdeeb seceete ebeobesbeeteedeeboeoedeefecfoets 


x 


> 
ae 





No. O BREAST DRILL. 


PNEUMATIC MOTOR HOISTS. 
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Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load, 

Made in following Capacities: 
Differential, Class ‘‘A’” Hoists 
1,500, 3,000, 5,000 and 10,000 
lbs, Friction Brake, Class “B” 
Hoists, 800, 1,500 and 2,500 Ibs. 

2 


Our goods are used by the 
U. S. GOVERNMENT |. — ee PY 
| in all NAVY YARDS ei Ai ta 
DIFFERENTIAL HOIST. in the east. FRICTION BRAKE 
Send for Illustrated Catalog. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N.Y. # 
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SECOND EDITION REVISED. f 
8vo Cloth, 311 Pages, 150 Illustrations. Price, $3.00. f 


TUNNELING: 


An Exhaustive Treatise, containing many Working 
Drawings and Figures. 


BY 
CHAS. PRELINE, C. EE; 
WITH ADDITIONS BY 


CHARLES S. HILL, C. E. 


Associate Epiror “ ENGINEERING News.” 


CONTENTS. 
inrRoDUCTION—The Historical Development of Tunnel Building. 
CHAP. 
Preliminary Considerations, Choice between a Tunnel and an Open 
Cut. Mcthod and Parpose of Geological Surveys. 
II. Methods of Determining the Center Line and Forms and Dimensions 
of Cross-Section. 
Ill. Exeavating Machines and Rock Drills: Explosives and Blasting. 
IV. General Methods of Excavation; Shafts: Classification of Tunnels. 
VY. Methods of Timbering or Strutting Tunnels. 
Vi. Methods of Hauling in Tunnels. 
VII. Types of Centers and Molds Employed in Constructing Tunnel 
Linings of Masonry. 
Vill. Methods of Lining Tunnels. 
IX-XI. Tunnels Through Hard Rock ; General Discussion ; Excavation by 
Drifts. Mont Cenis Tunnel: The Simplon Tunnel: St. Gothard ! 
Tunnel: Busk Tunnel. 


‘ XII. Representative Mechanical Installations for Tunnel Work. 
XIII-XIV. Excavating Tunnels Through Soft Ground; General Discussion ; 

\t The Belgian Method: The German Method: Baltimore Belt Line 
Nt Tunnel, 
! XV. The Full Section Method of Tunneling; English Method; Austrian 
V4 Method, 
XVI. Special Treacherous Ground Method; Italian Method ; Quicksand 
- Tunneling; Pilot Method. y 
\y XVII. Open Cut Tunneling Methods; Tunnels under City Streets. Bos- 
“4 ton Subway, and New York Rapid Transit. 
\). XVILI-XXI. Submarine Tunneling: General Discussion: The Severn Tunnel: The 
i! East River Gas Tunnel; The Van Buren Street Tunnel, Chicago: 
“| The Milwaukee Water-Works Tunnel: The Shield System. 
ti. XXII. Accidents and Repairs in Tunneling during and after Construction. 
i XXIII. Relieving Timber-Lined Tunnels with Masonry. 

\ XXIV. Ventilating and Lighting of Tunnels during Construction. 






XXV. Cost of Tunnel Excavation, and the Time required for the work. 
Index. 


i 
/ D. VAN NOSTRAND COMPANY, 


Publishers and Booksellers, 
23 Murray and 27 Warren Sts., NEW YORK. 


ee 





*,* Copies sent prepaid on receipt of price. 
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Af 7*0R DRILLS, PNEUMATIC ' 
i MACHINES & DASH POTS “1 


AIR PROOF, OIL PROOF, 


\ HEAT PROOF, SOFT 
AND FLEXIBLE. 
NEVER 


E. F. HOUGHTON & CO.|} 
247 West Somerset St., Philada. 
. 194 Lake Street, Chicago. 
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AND YOU HAVE AN 


AIR-TIGHT JOINT 


QUICK AS WINK. 


Give it atrial, on approval. Describe what you want to attach to; give 
size of hose 


The W. J. CLARK CO., 


SALES, OHIO, U. S. A. 
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The Caskey Portable 
PNEUMATIC PUNCH. 


FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 


more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
lors cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb& Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 














MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications, 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


Address. --- H. K, PORTER COMPANY, - - 640 Wood St. Pittsburgh, Pa. 


ee ee ae ae a ae a ae a a ae ae a ae a a ae a ae a ae a ae a a i Se Me ee hc Se Se Sic I ee ie i 


ehesfoafertochentongocteaterfoctectonfonfoohontoodeofeofoegofecteoafeofochoatoefooboatenfoefoodoeds 


2. 
rd 





oh ede 








10 COMPRESSED AIR. 





i 


Ce ae ae ae a i Dh a ie Di Oe a ee ae Me ae 


We're making a Specialty of 


Filling the foundryman’s wants. We're making a specialty of doing this 
neatly, quickly, and in a way that puts money in his pocket. 

We don’t undertake any job belonging to the iceman. We don’t know 
anything about cutlery. We couldn’t write a respectable looking article about 
lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- 
ence is very limited in setting saws. 

We leave all those lines to the journals that ‘‘covereth the whole earth.” 

We don't know it all and we don’t try to do it all. 

We have ‘‘ boiled down’”’ and concentrated all our “know how’”’ to the 
formerly neglected foundry business. 

We dish up every month the most appetizing nourishment for all kinds of 
foundries, Nothing but foundries mind you. 

Everyone has paid for his meal ticket too. Not a deadhead sits at our 
table. No ‘‘free soup’’ goes with us. 

oly us sandwich in an advertisement of the stuff you want the foundries 
to buy. 

Tt will be masticated all right. The orders you will get thereafter will 
show you that you have not advertised in vain. 


THE FOUNDRY, 


DETROIT, «° °° °° °° MECHIGAN. 











ROCK DRILLS 


DRIVEN BY 


COMPRESSED AIR OR STEAM [ 
DIAMOND CORE 5 
DRILLS ; 


Operated by Hand, 
Horse-Power, 
Steam, 

Flectricity or 
Cumpressed Air 


SULLIVAN MACH’Y CO. 
135 ADAMS ST., CHICACO. 
New York. Pittsburg. Denver. Spokane. El Paso. 
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Did You Ever Use 
Press Clippings? 








Do you want everything printed in the News- 
papers, Magazines ant Trade Press of the 
United States and Canada on any particular 
subject ? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you daily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thought from many sources. 








UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


ESS Send for our Booklet..... 








WE CAN PROVE 


to you that 


A 


Tabor Vibrator 
Molding Machine 


Operated by Compressed Air 
will show more durability and 
a greater capacity for turning 
out castings with less scrap 
than any machine made. 


WRITE US FOR PROOF 
. 


THE TABOR MFG. CO. 


18th and Hamilton Streets 
PHILADELPHIA 

















- WHEELER CONDENSER & ENGINEERING CO. 
NEW YORK, 


For 
MARINE 

and 
STATIONARY 
SERVICE, 





SURFACE 
CONDENSERS 
Mounted on 
Combined Air 

and 
Circulating 


Pumps. 


PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER I TER 
















































N 
= + N es § 
=> 2 N Sz &@ 
— ‘S N Ze a 
SS | N - od 3 < 
je S a mt ° 
co] SSN SS 3s & ££ @ 
E S REE, 17 \ Sr 
PF > LLL ELLE UrRS mm S36 a 
—e 5 : ye teentt=-. MON BF: 7 FS 
mo i+ C Wf. eb — re ee ee 
Sw | 3 KES °5 tee Sis de 
— > 8 YX LENG --\44-------- H SS S ay ee =a 
— = = YY kp x. b NZ A SS ' SS z 2 “sigs 
= 5 (8 Ye ONY eee} OSS BEE s/ eS 
of c> a. SAN jj SN SS ot ~ | ee |g te 
‘ AY AS ———soey | (Ct \ % Sea | = 
i mom Sig ZK | SYM. Melee be. 
722.2% (RX PFN oil lak 
et 4 » t = Py =| - | 
ie BEE VEZ ON eel | 93 
67 SSzF PEOWV WEN YZ iE Ee 
S m6 | TNX Y8SE--]N \ ee 
a RK @\ igiu JE 
*~) GY, é UN AN\ tos 3° el 
. 0 = Q ; JZ : AY 1M gs wi 
wa. = OF oat Ss | | GM BT) & oh 42 
zi \ Se SRN 8 Gh ae 
=a WER, y WN , = oa 
aos C57 NNN ss 8S 
Ta. & N , Ey » 
— s of ea 
— a N -* = | 
ian be oa N WVYYTY YTV VYYYYTY 
rn] < Ss 








COMPRESSED AIR. 13 








Pe THE 


ENGINEERING 
MAGAZINE 


THE ENGINEERING MAGAZINE 
publishes the best original articles 


by the highest authorities on all | McKiernan Drill Co., 














phases of current engineering | 170 BROADWAY 
progress. 

Additional and exclusive feat- NEW YORK, 
ures are: a Review and Topical MANUFACTURERS OF 


Index to the current contents of 


3 
nearly two hundred engineering R k D Il 
and industrial journals; Current Oc ri S, Etc, 
Record of New Technical Books ; 
Industrial News; latest Improved 


Machinery and new Trade Liter- Air Compressors 


ature. 
Every number is a valuable refer- Various Types. Special Designs. Suitable 
ence book for every engineer or for all Dynamic Purposes. 


student of engineering. 
Ask for sample copy and descrip- Al R Li oe Bi Ss . 


tive circular. Western Representatives : 
THE ENGINEERING MAGAZINE CONTRACTORS’ SUPPLY CO. 
120-122 Liberty St., New York. 














Monadnock Building, CHICAGO 
ee WS Wh « SS Be O28 2 OS 
NOW READY 
ITS USES AND APPLICATIONS 

RCE 8vo. ABOUT @g= A lete treati Com- 
Aes ae NR preseed Air, comprising its phys- 
700 PACES. RESSED ical and operative pro et 
coo wANDsome «= MMUIMAUNUM castecas scar 
ILLUSTRATIONS. AND transmission, expansion, and its 


IONS. uses prod tapons purposes in min- 
,_ APICAL ing and engineering work ; 
pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Blast, air lifts. 
pumping of water. acids an 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tatie aie Brake? “ 
frigeration e Air Brake, an 
PRICE, $5.00. numerous appliances in which 
compressed air is a most conveni- 
ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Ad 


COMPRESSED AIR, 26 Cortlandt St., New York 


By 
CARDNER D. 
HISCOX, M.E. 
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COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


ate C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 








BRANCH OFFICES : 
NEW YORK 
1023 Havemeyer Building 
F,. W. IREDELL, Manager 





BOSTON 
411 Weld Building 
B. A. CHURCH, Manager 


ATLANTA 
507 Gould Building 











E. W. DUTTON, Manager 
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‘“Good”’ Tools. 


We don’t say that other pneumatic tools are not good— 
we know they ave good. But we must have a standard for 
comparison. 

What we say is that the difference in cost of work done 
between nearly “ good” pneumatic tools and 


Keller 
Pneumatic 
Tools 


will often make the difference between success and failure. 
There’s no easier way to make a tremendous mistake 
than by buying ‘ good” tools. 
Are you making it? 





Write for our latest catalogue and booklet on the ‘“‘ Care and Use 
of Pneumatic Tools.’’ 





Philadelphia Pneumatic Tool Co. 
21st Street and Allegheny Ave., Philadelphia 


NEW YORK CHICAGO PITTSBURGH SAN FRANCISCO BOSTON 
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COMPRESSED AIR. 





is technicaltraining. For ten years 
we have been training ambitious 
people to succeed. Write for cir- 
cular, showing how we give you 
the training BY MAIL required 
bya Mechanical, Steam, Electrical, 
> Draftsman; 
Architect; Ornamental D. ery 
Chemist; Bookkeeper, ete. en- 
tion position that interests you. 
International 


Coa: Seh 
Bon sss fisvantensPe’ 








sed %. Officers of all Railroads 


(MSUED QUARTERLY) THe POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
THE OFFICI AL Advertising rates on application. 
RAILWAY EQUIPMENT poescrigtve ot tight ted pas 
REGISTER weer ere or 
Price, @5.00 per annum. Single copies, $1.00 


SHE RAILWAY EQUIPMENT & PUBLICATION 00 
24 Park Place, New York, 





Bound Copies Vol. 6 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 














Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 


AND TANKS 
For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 


DREXEL BUILDING, 


a PHILADELPHIA. 
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AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 


THE PAXSON-WARREN 
Sand Blast Machinery 


For Cleaning I[ron,' 





Brass and Steel. 


Castings ,- 
io 
For Cleaning Bridges 
and Steel Cars pre- 
paratory to Painting 


CORRESPONDENCE 
SOLICITED 





J. W. PAXSON CO, 
Foundry Supplies and Equipment 








PHILADELPHIA, PA. 




















AIR 


COMPRESSORS 


FOR ALL KINDS 
OF WORK 





z o sisi ARS 
Class ‘* AC 3” 3-Stage Air Compressor. 


bn 


Rock Drills 


FOR HARD OR SOFT ROCK 


Class ‘* AC” 2-Stage Air Compressor. 


THe 


INGERSOLL-SERGEANT 


DRILL CO., 
26 Cortlandt Street, N. Y. 




















CHICAGO PNEUMATIC TOOL CO. 


CENERAL OFFICES, FISHER BUILDING, CHICACO 
Eastern Offices, 95 LIBERTY STREET, NEW YORK 


Manufacturers of 


Pneumatic 


| Labor Saving 


Devices 


of every 
description 


and Standard Quality 















Write for our Compressor Catalog y 


AIR COMPRESSORS BUILT IN ALL CAPACITIES 
COMPLETE AIR PLANTS INSTALLED AND SATISFACTION GUARANTEED 




















THIS IS THE AGE OF PNEUMATIC TOOLS! 
Long faces and long pay-rolls gotogether. Time saved, money saved, 
better work accomplished—Pneumatic Tools are profitable 
and no question about it! 


TOOLS THAT DO THE WORK AT LOW PRICES. 


Q. & C. RIVETERS, HAMMERS, DRILLS, YOKE RIVETERS, 
HOISTS, ETC, 
THE QO. & C. COMPANY, 


114 Liberty Street, Western Union Bldg., 
NEW YORK. CHICAGO. 














INTMOO ID DSO) NS 


FOR OPERATING 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 


| and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 





—— ee, AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Cont.ianor Srrecr, N. ¥ 




















